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Summary

Chlorpyrifosisan organophosphorousinsecticide, acaricide, and nematicide widdy used in
agriculture and formerly in resdential areas. Primary agricultural usesare on cornand fruit trees.
Most residentid uses and someother non-agricultural uses were cancelled following a June, 2000
Memorandum of Agreement. Chlorpyrifosis very highly toxic to fish, and EPA’s screening-level
risk assessment noted concerns for direct, lethal effectson fish. The high toxicity to organisms
that serve as food for threatened and endangered Padfic salmon and stedhead are a9 of
significant concern in areas where there is considerable chlorpyrifos use. An endangered species
risk assessment is deve oped for federally listed Pacific ssimon and steelhead. This assesament
applies the findingsof the Office of Pesticide Program’s Environmental Risk A ssesament
developed for non-target fish and wildlife aspart of the reregidration process to determine the
potential risks to the 26 listed threatened and endangered Evolutionarily Significant Units (ESUS)
of Pacific salmon and sted head, plus one proposed ESU (Central Vdley Fall/Lae Fall-Run
Chinook Salmon). An assessment based on ESU habitat and chlorpyrifos use (or potential use)
within each county concluded that the use of chlorpyrifos may affed 19 of these ESUS, is not
likely to adversely affect 6 ESUs and will have no effect ontwo ESUs.

Introduction

This analysis was prepared by the U.S. Environmental Protection Agency (EPA) Office of
Pesticides (OPP) to evaluate the risks of chlorpyrifos to threatened and endangered Pacific salmon
and steelhead. The format of this analysis isthe sameas for previous analyses. The background
section explaining the risk assessment process isthe sameas waspresented in a previous
assessment for diazinon. Asbefore, we have used the general aquatic rik assessment from the
“Reregidtration Eligibility Science Chapter For Chlorpyrifos Fate and Environmental Risk
Assessment Chapter” of June 8, 2000, developed by the Environmental Fate and Effeds Division
of OPP (EFED ERA) and the September 28, 2001 Interim Reregistration Eligibility Decision
(IRED) asthe starting basis.
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Dow AgroSciences, the original and still a primary registrant of chlorpyrifos, provided OPP with
significant information which OPP considered in preparing this analysis. This included extractions
from the EFED ERA and IRED, discussons of paticular areas such as endocrine disruption and
olfaction, are-analyss of counties and specific areas within the various slmon and steelhead
ESUs, and compilation of usagein California and potential acreage in Oregon, Washington, and
Idaho. We have used their compiled factual information (e.g., crop acreage, citations of toxicity
from the RED science chapter) often without specific attribution, and we have augmented this
factual information with other rd evant information obtained by OPP directly from the sources.
Where we have consdered ther discussons, analyses, and risk condusions, we have specificdly
atributed these to them, and have not necessarily agreed with their points. Any condlusionsin
OPP' s analysisare OPP’ s conclusions whether congstent or inconsigent with those reached by
Dow AgroSciences. Their entireanalysiswill be transmitted as ancillary information.

Problem Formulation - The purpose of thisanalysisis to determine whether the registration of
chlorpyrifos as an insecticide for use on various crops may affect threatened and endangered
(T&E or listed) Pacific anadromous salmon and steelhead and their designated critical habitat.

Scope - Thisandysisis ecific to liged western samon and sedhead and the watershedsin
which they ocaur. It isacknowedged that chlorpyrifos isregistered for uses that may occur outside
this geographic scope and that additional analyses may be required to address

other T & E species in the Pacific states as well as across the United States.
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1. Background

Under section 7 of the Endangered Species Act, the Office of Pesticide Programs (OPP) of
the U. S. Environmenta Protection Agency (EPA) is required to consult on actions that ‘ may
affect’ Federally listed endangered or threatened species or that may adversely modify designated
criticd habitat. Situations where a pesticide may affect afish, such as any of the salmonid species
listed by the National Marine Fishaies Service (NMFS), include either dired or indirect effeds on
the fish. Direct effectsresult from exposure to a pesticide at levels tha may cause harm.

Acute Toxicity - Relevant acute data are derived from standardized toxicity tests with lethality as
the primary endpoint. T hese tests are conducted with what is generally accepted as the most
sengitive life stage of fish, i.e., very young fish from 0.5-5 grams in weight, and with species that
are usualy among the most sendtive. These tests for pedicide registration include analysis of
observable sublethal effects aswell. Theintent of acute tests is to statistically derive a median
effect level; typically the effect islethality in fish (LC50) or immobility in aquatic invertebrates
(EC50). Typicdly, astandard fish acute test will include concentrations that cause no mortdity,
and often no observable sublethal effects as well asconcentrations that would cause 100%
mortality. By looking & the effeds at varioustest concentrations, a dose-regponse curve can be
derived, and one can statidicdly predict the effects likdy to occur at various pesticide
concentrations; awell done test can even be extrapolated, with caution, to concentrations below
those teged (or abovethe test concentrations if the highest concentration did not produce 100%
mortality).

OPP typically usesqualitative descriptorsto describe different levels of acute toxiaty, the
most likdly kind of effect of modern pedticides (Table 1). T hese are widdy used for compar aive
purposes, but must be associated with exposure before any conclusions can be drawn with respect
torisk. Pesticides that are considered highly toxic or very highly toxic are required to have a label
statement indicating that level of toxicity. The FIFRA regulations[40CFR158.490(a)] do not
require calculating a specific LC50 or EC50 for pesticidesthat are practically non-toxic; the LC50
or EC50 would simply beexpressed as >100 ppm. When no lethal or sublethd effeds are
obsaved at 100 ppm, OPP condde's the pesticide will have “no effect” on the species.

Table 1. Qualitative descriptors for categories of fish and
aguatic invertebratetoxicity (from Zucker, 1985)

LC50 or EC50 Category description

< 0.1 ppm Very highly toxic
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0.1- 1 ppm Highly toxic

>1 <10 ppm Moder ately toxic

> 10 < 100 ppm Sightly toxic

> 100 ppm Practicaly non-toxic

Compar dive toxicology has demondtrated that various species of scaded fish generdly have
equivalent sensitivity, within an order of magnitude, to other species of scded fish tested under the
same conditions Sappington et al. (2001), Beyers et a. (1994) and Dwyer et al. (1999), among
others, have shown that endangered and threatened fish tested to date are similarly sensitive, on an
acute basis, to avariety of pesticides and other chemicals as their non-endangered counterparts.

Chronic Toxicity - OPP evaluates the potential dironic effects of a pesticide on the basis of severa
types of tests. These tests are often required for regidration, but not always. If a pesticide has
esentially no acutetoxicity a relevant concentrations, or if it degrades very rgpidly in water, or if
the nature of the use is such tha the pesticide will not reach water, then chronic fish testsmay not
be required [40CFR158.490]. Chronic fish tests primarily evauate the potentid for reproductive
effectsand effectson the offspring. Other observed sublethal effectsare also required to be
reported. An abbreviated chronic test, the fish early-life stage test, is usualy the first chronic test
conducted and will indicate the likdihood of reproductive or chronic effectsat relevant
concentrations. If such effeds are found, then afull fish life-cycle test will be conducted. If the
nature of the chemical is such tha reproductive effeds are expected, the abbreviated ted may be
skipped in favor of the full life-cycle test. These chronic tests aredesigned to determinea‘“no
observable eff ect level” (NOEL) and a*“lowest observable eff ect level” (LOEL). A chronic risk
requires not only chronic toxicity, but also chronic exposure, which can result from a chemical
being persistent and resident in an environment (e.g., a pond) for achronic peiod of time or from
repeated applications that transport into any environment such that exposure would be considered
“chronic”.

Aswith comparative toxicology efforts rdative to sengtivity for acute effects, EPA, in
conjunction with the U. S, Geological Survey, hasa current eff ort to assessthe comparative
toxicology for chronic effects a. Preliminary information indicates, as with the acute data, that
endangered and threatened fish areagan of similar sensitivity to similar non-endangered spedes.

Metabolites and Degradates - Information must be reported to OPP regarding any pesticide
metabolitesor degradates that may pose a toxicologcal risk or that may persist in the environment
[40CFR159.179]. Toxicity and/or pasigence ted data on such compounds may be required if,
during the risk assessment, the nature of the metabolite or degradate and the amount that may
occur in the environment raises a concern. If actual data or structure-activity analysesare not
available, the requirement for testing is based upon best professional judgement.

Inert Ingredients- OPP does take into account the potentia effects of what used to be termed
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“inert” ingredients, but which are beginning to be referred to as “ other ingredients’. OPP has
classified these ingredients into several categories. A few of these, sudh as nonylphenol, can no
longer be used without including them on the label with a specific datement indicating the potential
toxicity. Based upon our interna databases, | can find no product in which nonylphenol is now an
ingredient. Many others, including such ingredients asclay, soybean oil, many polymers, and
chlorophyll, have been evaluated through structure-activity analysis or data and deermined to be
of minimal or no toxicity. There exist also two additional lists, one for inerts with potential toxicity
which are considered a testing priority, and one for inerts unlikely to be toxic, but which cannot yet
be said to have negligible toxicity. Any new inert ingredients are required to undergo testing unless
it can be demonstrated that testing is unnecessary.

The inerts efforts in OPP are oriented only towards toxicity at the present time, rather than
rik. It should be noted, however, that very many of the inertsarein exceedingly small anountsin
pesticide products. W hile some surfactants, solvents, and other ingredients may be present in
fairly large amounts in various products, many are present only to a minor extent. These include
such things ascoloring agents, fragrances, and even the printers ink on water soluble bags of
pesticides Some of these could have moderatetoxicity, yet still be of no consequence because of
the negligible amounts present in a produd. If a product containsinert ingredients in suffident
guantity to be of concern, relative to the toxicity of the active ingredient, OPP attempts to evaluate
the potentid eff ects of these inerts through data or structure-activity analyss, where necessary.

For a number of major pesticide produds, testing has been conducted on the formulated end-
use products that are used by the applicator. The results of fish toxicity teds with formulated
products can be compared with the results of tegs on the same spedeswith the active ingredient
only. A comparison of the results should indicate compar able sengtivity, relaive to the percentage
of active ingredient in the technical versusformulated product, if there is no extra activity due to
the combination of inert ingredients. | note that the “ comparabl€’ sensitivity must take into
account the natural variation in toxicity tests, which is up to 2-fold for the same species in the same
laboratory under the same conditions and which can be somewhat higher between different
laboratories especialy when different stocks of test fish are used.

The comparison of formulated product and technical ingredient test results may not provide
specificinformation on the individual inert ingredients, but rather is like a“black box” which sums
up the effects of al ingredients. | consider this approach to be more appropriate than testing each
individud inert and activeingredient because it incorporates any additivity, antagonism, and
synerg sm effectsthat may occur and which might not be corredly evaluated from tests on the
individual ingredients. | do note, however, that we do not have aguatic dataon most formulated
products, although we often have testing on one or perhgpstwo formulaions of an active
ingredient.

Risk - An analysisof toxicity, whether acute or chronic, letha or sublethal, must be combined with
an analysis of how much will be in the water, to determine riks to fish. Riskis acombination of
exposureand toxicity. Even avery highly toxic chemical will not pose arik if there is no
exposure, or very minimal exposure relative to the toxicity. OPP uses a variety of chemical fate
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and transport data to devel op “estimated environmental concentrations’ (EEC9 from a suite of
established models. T he development of aquatic EECsis atiered process.

Thefirg tier screening modd for EECsiswith the GENEEC program, developed within
OPP, which uses a generic site (in Yazoo, MS) to stand for any siteinthe U. S. T he site choice
was intended to yield a maximum exposure, or “worst-case,” scenario applicable nationwide,
particularly with respect to runoff. The modd is based on a 10 hectare watershed that surrounds a
one hectare pond, two metersdeep. It is assumed that all of the 10 hectare area istreated with the
pesticide and that any runoff would drain into the pond. The model also incorporates spray drift,
the amount of which is dependent primarily upon the droplet size of the spray. OPP assumes that
if this model indicatesno concerns when compared with the appropriate toxicity data, then further
analysisis not necessary as there would be no eff ect on the species.

It should be noted that prior to the development of the GENEEC model in 1995, a much
more crude approach was used to determining EECs. Older reviews and Reregidration Eligibility
Decisons (REDs) may use this approach, but it was excessively conservative and does not provide
asound basis for modern risk assessments. For the purposes of endangered species consultations,
we will attempt to revise this old approach with the GENEEC model, where the old screening level
raised risk concerns.

When there isa concern with the comparison of toxicity with the EECs identified in
GENEEC model, a more sophisticated PRZM-EXAMS model is run to refine the EECs if a
suitable scenario has been developed and validated. The PRZM-EXAMS model was developed
with widespread collaboration and review by chemical fate and transport experts, soil scientigts,
and agronomists throughout academia, government, and industry, where it isin common use. As
with the GENEEC model, the basic model remains as a 10 hectare field surrounding and draining
into a 1 hectare pond. Crop scenarioshave been developed by OPP for specific dtes and the
modd uses dte-gecific dataon salls, climate (especially pred pitation), and the crop or Ste.
Typicdly, dte-scenarios are developed to provide for aworg-case anadysisfor aparticular cropin
a particular geographic region. The development of sitescenarios is very time consuming;
scenarios have not ye been developed for a number of crops and locations. OPP attempts to
match the crop(s) under consideration with the most appropriate scenario. For some of the older
OPP analyses, a very limited number of scenarios were available.

One area of significant weakness in modeling EECs rel ates to resdential uses, espedally by
homeowners, but also to an extent by commercial gpplicators. Thereare no usage datain OPP
that relate to pesticide use by homeowners on a geographic scale that would be appropriate for an
assessment of risks to listed species For example, we may know the maximum application ratefor
alawn pesticide, but we do not know the size of the lawns, the proportion of the area in lawns, or
the percentage of lawns that may be treated in a given geographic aea. Thereis limited
information on soil types, slopes, wateing practices, and other aspectsthat relate to transport and
fate of pesticides We do know that some homeowners will attempt to control pests with
chemicals and that others will not control pestsat dl or will use non-chemicd methods. We would
expect that in some areas, few homeowners will use pedticides, but in other areas, ahigh
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percentage could. Asaresult, OPP has insufficient information to develop a scenario or address
the extent of pesticide usein aresidentia area.

It is, however, quite necessary to address the potential that home and garden pesticides may
have to dfect T& E species even in the absence of reliable daa. Therefore, | have developed a
hypothetical scenario, by adapting an existing scenario, to address pesticide us on home lawns
where it ismost likdy that residentid pedicides will be used outdoors It isexceedingly important
to note that there isno quantitative, scientificdly vaid support for this modified scenario; rather it
isbased on my best professond judgement. | do notethat the origind scenario, based on golf
course use, does have a sound technical basis, and the home lawn scenario iseffectively the same
asthe golf course scenario. T hree approaches will be used. Firgt, the treatment of fairways,
greens, and tees will represent situations where a high proportion of homeowners may use a
pesticide. Second, | will use a 10% treatment to represent situations where only some
homeownersmay use a pesticide. Even if OPP cannot rdiably determine the percentage of
homeownersusing a pesticide in a given area thiswill provide two estimates. Third, where the
risks from lawn use could exceed our criteriaby only a modest amount, | can back-calcul ate the
per centage of land that would need to betreated to exceed our criteria. If asmdler percentage is
treated, this would then be below our criteria of concern. T he percentage here would be not just
of lawns, but of al of the treatable area under consideration; but in urban and highly populated
suburban areas, it would be similar to a percentage of lawns. Should reliable data or other
information become available, the goproach will be dtered appropriately.

It is also important to note that pesticidesused in urban areas can be expected to transport
consgdeable distancesif they should run off on to concrete or asphalt, such as with streets (eg.,
TDK Environmenta, 1991). Thismakes any quantitative anadyss very difficult to address aquatic
exposurefrom home use It also indicates that a no-use or no-spray buffer approach for
protection, which we consider quiteviable for agricultural aeas, may not be particularly useful for
urban aress.

Finally, theapplicability of the overdl EEC scenaio, i.e., the 10 hectare watershed draining
into a one hectare fam pond, may not be appropriate for a number of T& E gecies livingin rivers
or lakes. This scenario is intended to provide a “worst-case” assessament of EECS but very many
T&E fish do not live in ponds, and very many T& E fish do not have all of the habitat surrounding
their environment treated with a pesticide. OPP does bdieve tha the EECsfrom the farm pond
model do represent first order streams, such asthose in headwaters areas (Effland, et al. 1999). In
many agricultural areas, those fird order streams may be upstream from pesticide use, but in other
areas, or for some non-agricultural uses such as foredtry, the first order sreams may receive
pesticide runoff and drift. However, larger streamsand lakes will very likely have lower, often
consderably lower, concentrations of pesticides due to more dilution by the receiving waters. In
addition, where persistence is a factor, streams will tend to carry pesticides away from where they
enter into the streams, and the models do not alow for this. The variablesin size of streams,
rivers, and lakes, dong with flow ratesin the lotic waters and seasond varidion, are large enough
to preclude the development of applicable models to represent the diversity of T& E species
habitats. We can simply qualitatively note that the farm pond model is expected to overedimate
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EECs in larger bodiesof water.

Indirect Effects - We aso attempt to protect liged species from indirect effects of pesticides. We
note that there isoften not a clear didinction between indirect effeas on alisted species and
adverse modification of critica habitat (discussed below). By considering indirect effects first, we
can provide appropriate protection to listed species even where critical habitat has not been
designaed. In thecase of fish, the indirect concernsare routinely assessed for food and cover.

The primary indirect effed of concern would be for the food source for listed fish. These are
best represented by potential effects on aquatic invertebraes, although aguatic plants or plankton
may be relevant food sources for some fish species. However, it is not necessary to protect
individual organismsthat serve as food for liged fish. Thus, our goal is to ensure that pesticides
will not impair populationsof these aquatic athropods. 1n some cases, listed fish may feed on
other fish. Because our criteriafor protecting the listed fish speciesis based upon the most
sensitive species of fish tested, then by protecting the listed fish species, we areal protecting the

species used as prey.

In genea, but with some exceptions pesticidesapplied in terrestrial environments will not
affect the plant material in the water that providesaquatic cover for listed fish. Application rates
for herbicides are intended to be efficacious, but are not intended to be excessve. Because only a
portion of the eff ective application rate of an herbicide gpplied to land will reach water through
runoff or drift, theamount is very likely to be below effect levels for aquatic plants. Some of the
applied herbiadeswill degrade through photolyss, hydrolysis or other processes. In addition,
terrestrial herbicide applications are efficadous in part, due to the fact that the product will tend to
stay in contact with the foliage or the roots and/or germinating plant parts, when soil goplied. With
aquatic exposures resulting from terrestrid applications, the pesticide is not placed in immediate
contact with the aquatic plant, but rather reaches the plant indirectly after enteringthe water and
beingdiluted. Aquatic exposure islikely to be transient in flowingwaters However, because of
the exceptions where terredrially applied herbicides could have effeds on aquatic plants OPP
does eval uate the sengtivity of aquatic macrophytes to these herbicidesto determine if populations
of aquatic macrophytes that would serve ascover for T& E fish would be affected.

For most pesticides applied to terrestrial environment, the effectsin water, even lentic water,
will berelatively transient.  Therefore, it is only with very persigent pesticides that any effects
would be expected to last into the year following their application. Asaresult, and excepting those
very persistent pesticides, we would not expect that pestiddal modification of the food and cover
aspects of critical habitat would be adverse beyond the year of application. Therefore, if alisted
samon or steelhead is not present during the year of gpplication, there would be no concern. If
the listed fish ispresent during the year of application, the effects on food and cover are
considered as indirect effects on the fish, rather than as adverse modification of critical habitat.

Designated Criticd Habitat - OPP isal<0 required to consult if a pesticide may adversely modify

designated critical habitat. In addition to the indirect effects on the fish, we consider that the use
of pesticides on land could have such an effect on the critical habitat of aquatic speciesin afew
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circumstances For example, use of herbicidesin riparian areas could affect riparian vegetation,
especially woody riparian vegeation, which possibly could be an indirect effect onaliged fish.
However, thee are vary few pesticidesthat are regigered for useon riparian vegetation, and the
specific usesthat may be of concern have to be andyzed on a pedticide by pesticide basis. In
considering the general effectsthat could occur and that could be aproblem for listed salmonids,
the primary concern would befor the destruction of vegetaion near the sream, particularly
vegetation that provides cover or temperaure control, or that contributes woody debristo the
aquatic environment. Destruction of low growing herbaceous material would be a concern if that
destruction resulted in excessive sediment loads getting into the stream, but such increased
sediment loads are insignificant from cultivated fields relative to those resulting from the initial
cultivation itsdf. Increased sediment loads from dedtruction of vegetaion could be a concernin
uncultivated areas. Any incressed pesticide load as a result of destrudion of terrestrial herbaceous
vegetation would be considered a direct effedt and would be addressed through the modeling of
estimated environmental concentrations. Such modeling can and does take into account the
presence and nature of riparian vegetaion on pedicide transport to a body of water.

Risk Assessment Processes - All of our risk assessment procedures, toxicity test methods, and EEC
models have been peer-reviewed by OPP's Science Advisory Panel. The data from toxicity teds
and environmental fate and transport studies undergo a stringent review and vaidation processin
accordance with “ Standard Evduation Procedures” published for each type of tes. In addition, all
test data on toxicity or environmental fate and transport are conducted in accordance with Good
Laboratory Practice (GLP) regulations (40 CFR Part 160) at least Snce the GLPs were

promul gated in 1989.

The risk assessment process is described in “Hazard Evduation Division - Stendard
Evaluation Procedure - Ecological Risk Assessment” by Urban and Cook (1986) (termed
Ecologcal Risk Assessment SEP below), which hasbeen separaely provided to National Marine
Fisheries Service staff. Although certain aspectsand procedures have been updated throughout
the years, the basic process and criteria still apply. In avery brief summary: the toxicity
information for various taxonomic groups of species is quantitatively compared with the potential
exposureinformation from the different uses and application rates and methods. A risk quotient of
toxicity divided by exposure is devd oped and compared with criteria of concern. The criteria of
concern presented by Urban and Cook (1986) are presented in Table 2.

Table2. Risk quotient criteriafor fish and aquatic invertebrates

Test data Risk Presumption
guotient
Acute LC50 >0.5 Potentially high acute risk
Acute LC50 >0.1 Risk that may be mitigated through restricted use
classification
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Acute LC50 >0.05 Endangered species may be affected acutely, including
sublethal effects

Chronic NOEC >1 Chronic risk; endangered species may be affected
chronicdly, including reproduction and effectson

progeny

Acute invertebrae LC50 | >0.5 May be indirect effectson T& E fish through food
supply reduction

Aquatic plant acute EC50 | >0.5 May be indirect effects on aquatic vegetative cover for
T&Efish

The Ecologcal Risk Assessment SEP (pages 2-6) disaussesthe quantitative edimates of how
the acute toxicity data, in combination with the slope of the dose-response curve, can be used to
predict the percentage mortality that would occur at the variousrisk quotients. The discussion
indicates that using a “safety factor” of 10, asapplies for redricted use classification, one
individual in 30,000,000 exposed to the concentration would be likely to die. Using a “safety
factor” of 20, asapplies to aquatic T& E goecies, would exponentially inarease the margin of
safety. It has been calculated by one pestidde registrant (without sufficient information for OPP to
validatethat number), tha the probability of mortdity occurring when the LC50 is1/20th of the
EEC is2.39 x 10°, or lessthan one individual in ten billion. It should be noted that the discussion
(origindly part of the 1975 regulaionsfor FIFRA) isbasad upon dopes of primarily
organochlorine pedicides, stated to be 4.5 probits per log cycle & that time. As organochlorine
pesticides were phased out, OPP undertook an analysisof more current pesticides based on data
reported by Johnson and Finley (1980), and determined that the “typical” dlope for agquatic toxicity
testsfor the “more current” pesticideswas 9.95. Because the slopes are based upon
logarithmicaly transformed data, the probability of mortdity for apegicide with a9.95 dopeis
again exponentially less than for the orignally analyzed slope of 4.5.

The above discussion focuses on mortality from acute toxicity. OPP is concerned about other
direct effectsaswel. For chronic and reproductive eff ects, our criteria ensuresthat the EEC is
below the no-observed-effect-levd, wherethe “effects’ include any observabl e sublethd efeds.
Because our EEC values are based upon “worgt-casg’ chemicd fate and trangport dataand asmadl
farm pond scenario, it israre that anon-target organism would be exposed to such concentrations
over aperiod of time, especidly for fish that live in lakes or in streams (best professional
judgement). Thus, there is no additional safety factor used for the no-observed-effect-
concentration, in contrast to the acute data where a sfety factor iswarranted because the
endpoints are a median probability rather than no effect.

Sublethal Effects- With respect to sublethd effects, Tucker and L eitzke (1979) did an extensive
review of existing ecotoxicological data on pesticides. Among their findings was that sublethal
effectsas reported in the literature did not occur at concentrations below one-fourth to one-sixth of
the lethal concentrations, when taking into account the same per centages or numbers af fected, test
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system, duration, species, and other factors. This was termed the “6x hypothesis’. Their review
included cholinesterase inhibition, but was largely oriented towards externdly observable
parametea's such asgrowth, food consumption, behavioral sgnsof intoxication, avoidance and
repellency, and smilar parameters. Even reproductive parameters fit into the hypotheds when the
duration of the test was consdered. This hypothesis supported the use of lethdity testsfor usein
assessing ecotoxicological risk, and the lethality tegs are well enough established and understood to
provide strong statistical confidence, which can not always be achieved with sublethal effects By
providing an appropriate saf ety factor, the concentrations found in lethality tests can therefore
generally be used to protect from sublethal eff ects.

In recent years Moore and Waring (1996) challenged Atlantic salmon with diazinon and
observed effectson olfaction asrelates to reprodudive physiology and behavior. Their work
indicated that diazinon could have sublethal effectsof concern for sdmon reprodudion. However,
the nature of their test system, direct exposure of olfactory rosettes, could not be quantitatively
related to expoaures in the natural environment. Subsequently, Scholz et al. (2000) conducted a
non-reproductive behavioral study using whole Chinook salmon in amodel stream sygem that
mimicked a natural exposure that is far more relevant to ecological risk assessment than the system
used by Moore and Waring (1996). The Scholz et d. (2000) data indicate potential effects of
diazinon on Chinook salmon behavior at very low levels, with statistically significant effects at
nominal diazinon exposures of 1 ppb, with apparent, but non-significant effectsat 0.1 ppb.

It would gppear that the Scholz et d (2000) work contradicts the 6x hypothess 1t would
appear that the Scholz et al (2000) work contradicts the 6x hypotheds. The research design,
especially the nature and duration of exposure, of the test system used by Scholz et a (2000),
alongwith alack of dose-regponse, precludes comparisons with lethal levels in accordance with 6x
hypothesis as used by Tucker and Leitzke (1979). Nevertheless, it is known that olfaction is an
exquistdy sendtive sense. And this sense may be particularly wel developed in salmon, aswould
be consistent with its use by salmon in homing (Hasler and Scholz, 1983). So the contradiction of
the 6x hypothesisis not surprising. As aresult of these findings, the 6x hypothesis needs to be re-
evaluated with respect to olfadion. At the same time, because of the sensitivity of olfaction and
because the 6x hypothesis hasgenerally stood the test of time otherwise, it would be premature to
abandon the hypothesis for other sublethal effectsuntil there are additional data

2. Description of chlorpyrifos

a. Registered uses

Chlorpyrifos is an organophosphate insecticide, acaricide and miticide used to control a variety of
insects, first regstered in 1965 for control of foliage and soil-borne insect pests on a vaiety of
food and feed crops. Chlorpyrifosis one of the most widely used organophosphate insecticides in
the U.S. and, until 2000 when nearly all resdential uses were cancelled, wasone of the major
insecticides used in residentid settings. Currently regisered usesindude food and feed crops, golf
courses, nursery and greenhouse use, non-structurd wood treatmentssuch as utility polesand
fence pods and asan adult mosquitocide. Structurd treatments for termitesare dso currently
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registered, but arebeing phased out. All useof products for gructural termite control will be
prohibited af ter December 31, 2005, unless acceptable data demondrate that risks from these
exposures are not of concern. Remaining indoor non-residential uses include shipholds, railroad
boxcars indudrid and manufacturing plants, typically for ant and roach contral.

At present, there are 312 chlorpyrifos regidrations, including 83 “ Special Local Needs’ (state)
registrations. Forty of the Special Local Needs regstrationsare for California, 1daho, Oregon, and
Washington. There are six regstrants that produce “ manufacturing use products’ to be formulated
into “end use products’ and a large number of reg grants that then makethe end use products
Reg drants producing chlorpyrifas have end use produds that tend to emphasize agriculturd uses.
Many of the end use product registrations by smaller registrants are for golf courses, residentia
containerized ant baits, industria plants, and termiticide uses.

Only afew products contain other active ingredients. The vast mgjority and al agricultura use
products contan only chlorpyrifos. Most commonly, chlomyrifos isformulated with pyrethroids
for indoor usesin plants, warehouses, and ships, etc. One mosquito adulticide product aso
contains permethrin. Several of the granular golf course and road median turf products appear to
be primaily fertilizers but also contain chlorpyrifos and herbicides such as trifluralin and
benflurdin. One product has dichlorvos and may be used on ornamentalsin road medians, golf
courses, and indudrial plant surfaces. One product for indoor greenhouse use contains cyfluthrin.
A wood preservative for “finished” wood has an anti-mildew agent. Cattle ear tagsimpregnated
with chlorpyrifos may also be impregnated with diazinon, cypermethrin, or permethrin.

(1) Agricultural uses

Chlorpyrifos currently has a number of uses on awide variety of crops, although thereisa
potential for some of theseto be cancelled aspart of the reregidration process. Those aops
currently under condderation for continued use and which aregrown in areas with Pacific salmon
and steelhead indude alfalfa, amonds, apples, asparagus, broccoli, cabbage, carrots (grown for
seed only), cauliflower, cherries, citrus, corn, cotton, cranbaries figs filberts, grgpes, grass seed,
mint, nectarines, onions, pears, peaches, pecans, plums & prunes, radishes, snap beans (seed
treatment), sorghum, strawberries, sugarbeets, sunflowers, sweet potatoes, turnips, other
vegetables, walnuts, wheat, pulp wood, and Christmastrees (nurseriesand plantations).

(2) Non-agricultural uses

Chlorpyrifos was formerly registered for many indoor and outdoor uses in and around residentid
aeas. Nealy all of these were canceled in aJune 2000 Memorandum of Agreement. The only
remaining residential use by homeowners is the use of containerized baits for control of roaches
and ants; indoor uses will also be continued in ship holds, railroad boxcars, industria plants,
manufacturing plants, or food procesding plants. The containerized bait and indoor uses will not
result in entry of chlorpyrifos into surface waters.

Outdoor non-agriculturd useof chlorpyrifos is aso continued (or at least is not cited for
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cancellaion in the Memorandum of Agreement) for adult mosquito control, including in residential
areas, fire ant control, golf courses, pulpwood (cottonwood/poplar) production, nursery and
greenhouse uses, animal premises, cattle ear tags, sod farms, industrial plant sites, road median
strips, and non-structural wood treatments such as utility poles and fence posts.

b. Chlorpyrifos usage

According to OPP's Quantitative Use Assessment (QUA) and based on available pesticide survey
usage information for the years of 1987 through 1998, an annua estimate of chlorpyrifos' total
domestic usage is approximately 20,960,000 pounds active ingredient (a.i.) for 8,027,000 acres
treated. Most of the acreage is treated with 2.3 poundsa.i. or less per application and 3.9 pounds
al. or less per year. Maximum ratescan be much greater, although they are not likely to be used
unless there ishigh pest pressure. Chlorpyrifos is an insecticide with its largest agricultural market
in terms of total pounds a.i. allocated to corn (26%). No other crop is treated with more than 3%
of the total pounds of chlorpyrifos applied. The largest non-agricultural markets in terms of total
pounds of a.i. applied aretermite control (24%) and turf (12%). As aresult of the June 7, 2000
Memorandum of Agreement, which eliminated residential uses and intends to phase out the termite
uses (assuming additional data to support the use arenot provided), approximately 10 million
pounds of chlorpyrifos (approximately 50% of the total) have been or will be phased out of the
market place Crops with a high percentage of their total U.S. planted acres treated include
brussels sprouts (73%), cranberries (46%), apples (44%), broccoli (41%), and cauliflower (31%).

3. General aquatic risk assessment for end angered and threatened salmon and steelhead

a. Aquatic toxicity of chlorpyrifos

There isalarge amount of aquatic toxicity data on chlorpyrifos. The qudity of these data is highly
variable. OPP has rigorous validation requirements for data used in assessments, and these data
(Tables3 and 4, and Table 6 through Table9) are used in preference to other data. Compil ations
of chlorpyrifos toxidty data are dso available in EPA’s AQUIRE daabase, and in the review by
Barron and Woodburn (1995). The following summary is based largely on the EFED ERA for
chlorpyrifos.

At presmt, aguatic risk assessments are limited to exposure to dissolved concentrations in water.
Quantitative methods are unavail ebleto assess risks for aqudic dietary exposures(i.e,
consumption of aquatic organisms by predator fish). In general, upteke of chemicals from the
water through the gillsisrapid and is considered the primary route by which pesticidesenter the
body of either fish or aguatic invertebrates. Extensive acute toxicity data are available on technical
grade chlorpyrifos for both freshwater and estuarine aquatic organisms. Some aaute studies show
effects of varying environmental parameters such as different temperatures, pHs, water hardness,
and salinity on toxicity. Acutetoxicity data are dso available for formulated productsand the
major degradate.
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(1) Acute toxicity to freshwater fish

Table 3 presentsthe acute toxicity data for fish that have been reviewed in OPP sfiles. A cceptable
and supplementd acute 96-hour toxicity tessindicate that technical chlorpyrifosis very highly
toxic to both coldwater and warmwate fish goecies. Acute LC50values are available for 9
freshwater fish species for technical chlorpyrifos and range from 1.8 ppb for bluegill sunfish to
595 ppb for mosquitofish. A number of studies with technical chlorpyrifos were tested to
determine the éfect on toxicity of various environmental parameters, such as temperature, pH,
water hardness, fish size and static versus flow-through exposures. These were part of alarger
effort with a number of chemicds to determine appropriae testing methodology in the
development of standardized testing protocols. In general, acute toxicity of chlorpyrifos was found
to increase as test temperature and pH levels increase. Results were not definitive for water
hardness, fish size, and static and flow-through tests. Three fish species collected from clean
waters appear to be more sensitive to chlorpyrifos than fish cdlected from a pdluted area
Acclimation to cholinegerase inhibition is a known phenomenon seen in the review of avian
reproduction tests with bobwhite that have been reviewed by OPP and is therefore not unexpected
in fish.

We looked also at literature data. Barron and Woodburn (1995) summarized fish acute toxicity
data extensively, and we dso looked at the AQUIRE data base. We did not look at all of the
original reports, and we have not ascertained the validity of all of these data. We do believe,
however, that the datain Table 3, which come from teds conducted under Good L aboratory
Practices (GLPs) and which have been stringently validated, are the best available data for risk
assessment purposes. In summary of thedatain Table 3 for frehwater fish, Table 5 for estuarine
fish, and the additional AQUIRE data, tests have been donefor over 40 speciesof domestic and
foreign, saltwater and freshwater fish; the AQU IRE data are comparableto the vauesliged in
Table 3. For formulated products, the range of LC50 values was 0.8 ppb to 2200 ppb, with most
values being in the range of 4.5-50 ppb. For teds with the active ingredient, the range of LC50
valuesis 1.3 ppb to >2000 ppb, with the majority of teg results being between 3 ppb and 45 ppb.

Existing toxicity data on the formulated products are not particularly useful because the tested
products are not currently register ed except for the ME20 formulation. The ME20 formulation is
a“micro-encapsulated” formintended to be released dowly over time, whichisthe mogt likely
explanation for the rdaive lack of toxidty indicated in Table 3 for bluegill and rainbow trout.
There are no fish test dataavalable on the 4E formulation, an emulgfiadle concentrate which is
very widdy used in agriculture; several regigrants market a 4E formulation.

Table 3. Aquatic organisms: acute toxicity of chlorpyrifos to freshwater fish (from EFED
ERA).

Species Scientific name % a.. 96-hour LC50 Toxicity Guide-
(ppb) Category eline?
Bluegll sunfish Lepomis macrochirus Tech. 3.3 very highly toxic Y
Bluegll sunfish Lepomis macrochirus 97.0% 1.8; 2.4 very highly toxic Y
Bluegll sunfish Lepomis macrochirus 95.9% 5.8 very highly toxic Y
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Species Scientific name % a.i. 96-hour LC50 Toxicity Guide-
(ppb) Category eline®
Blueg !l sunfish Lepomis macrochirus 61.5% D urban 6 0.8 very highly toxic Y
Blueg !l sunfish Lepomis macrochirus 25% Durban 25W 9.5 very highly toxic Y
Blueg !l sunfish Lepomis macrochirus 25% Durban 25W 17.3 very highly toxic Y
Blueg !l sunfish Lepomis macrochirus 26.5% Durban ME20 768 moderately toxic S
Bluegll sunfish Lepomis macrochirus 97.0% 2.4 (pH 7.1,44 very highly toxic S
(18°C) mg/L hardress)
1.8 (pH 7.4,272
mg/L hardress)
Bluegll sunfish Lepomis macrochirus 97.0% 4.2 (13°C) very highly toxic S
(pH 7.4,272 1.8 (18°C)
mg/L) 2.5 (24°C)
1.7 (29°C)
Chamel catfish Ictalurus punctatus Tech. 13.4 very highly toxic Y
Chamel catfish Ictalurus punctatus 97.0% 280 highly toxic Y
Cutthroat trout Salmo clarki 97.0% 13.4; 18.4;26.0 very highly toxic Y
Cutthroat trout Salmo clarki 97.0% 18.4 (pH 7.5) very highly toxic S
(10°C, 44 mg/L) 5.4 (pH 9.0)
Cutthroat trout Salmo clarki 97.0% 18.4 (44 mg/L very highly toxic S
(10°C, pH 7.4- hardness)
7.5) 26.0 (162 mg/L
hardness)
Fathead Pimephales promelas 99.9% 203 highly toxic Y
minrmow
Fathead Pimephales promelas 10% Duban 10CR 122.2 highly toxic Y
minrmow
Fathead Pimephales promelas Tech. 140 highly toxic S
minrow
Fathead Pimephales promelas Tech 150; 170 highly toxic S
minmw
Fathead Pimephales promelas 10% Durban 10CR 122.2 (77-167.4) highly toxic S
minmw
Fathead Pimephales promelas 10% Durban 10CR 120 highly toxic S
minrow
Golden shiner Notemigonus 99% 35; 45; 125 (36 h) very highly toxic S
crysoleucas
Green sunfish Lepomis cyanellus 99% 22.5; 37.5;125 (36 very highly toxic S
h)
Lake trout Salvelinus namaycush 97.0% 98 very highly toxic Y
Lake trout Salvelinus namaycush 97.0% 244 highly toxic Y
Lake trout Salvelinus namaycush 97.0% 73 (static) very highly toxic S
244 (flow)
Lake trout Salvelinus namaycush 97.0% 227 (0.30 g fish) very highly toxic S
73(2.9gfish)
L ake trout Salvelinus namaycush 97.0% 140 (pH 6.0) very highly toxic S
(12°C, 44 mg/L) 98 (pH 7.5)
205 (pH 9.0)
Mosquitofish Gamb usia affinis 99% 215; 320; 595 (36 h) highly toxic S
Rainbow trout Oncorhynchus mykiss Tech. 3 very highly toxic Y
Rainbow trout Oncorhynchus mykiss 99.9% 8.0 very highly toxic Y
Rainbow trout Oncorhynchus mykiss 97.0% 7.1 very highly toxic Y
Rainbow trout Oncorhynchus mykiss 95.9% 25 very highly toxic Y
Rainbow trout Oncorhynchus mykiss 61.5% D urban 6 <83 very highly toxic Y
Rainbow trout Oncorhynchus mykiss 26.5% Durban ME20 2,200 moderately toxic S
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Species Scientific name % a.i. 96-hour LC50 Toxicity Guide-
(ppb) Category eline®
Rainbow trout Oncorhynchus mykiss 97.0% 51 (2°C) very highly toxic S
(pH 7.1, 44 15 (7°C)
mg/L) 7.1 (13°C)
<1 (18°C)

2Y = fulfills guideline requirements S = supplemental

(2) Acute toxicity to freshwater invertebrates

Results from acute studies with freshwaer invertebrates (Table4) indicate that technical grade
chlorpyrifosis very highly toxic to severa freshwater invertebrates including adult life stages.
Acute LC50values are available on 4 freshwater invertebrate species for technical chlorpyrifos and
range from 0.1 ppb for Daphnia magna to 50 ppb for the stonefly larvae Pteronarcys californica.
Adults ae usually less ensitive to pedicides than young life sages. Ceriodaphnia dubia is used as
test species in biomonitoring studies to assess toxicity, because it is very sengtive to chemicals.
According to the EFED ERA, some reports which could not be located, suggest that the acute
chlorpyrifos toxidty values for Ceriodaphnia dubia are about 0.005 to 0.08 ppb which would
make it the most sensitive freshwaer species. We located information indicating an EC50 of 0.06
ppb for this species (Bailey et al., 1996) but could not find data confirming the numbers indicated
in the EFED chapter. Bailey et al., (1996) also found tha the addition of piperonyl butoxide
ameliorated the toxicity of chlorpyrifos.

Invertebrates serveas a food source for juvenile lmon and steelhead. Comparative toxicology of
various invertebrate species is important because a reduction in a single species may not be
relevant unless it is an abundant and key food source., whereas reductions in many species or key
Species may be very relevant. Again, we looked at certain literature such asBarron and Woodburn
(1995) and the AQUIRE database. Because of the extensve amount of data avalable, we have
summarized the reported test endpointsby taxain Table 5. In summay, the aquatic arthropods
that are important food sources have generdly comparable sensitivity. Amphipodsand daphnids
are the most senditivetaxa. Insects are dightly less sendgitive for tests with the lowest endpoints,
although the data indicate that within many insect orders considerable variability exists. Molluscs
are quite a bitless sendtive. Aswith fish, we believe that the data devd oped under GLPsand
validated by OPP, as presented in Table 4, represent the best available data for making arisk
asesanent.

Table 4. Aquatic organisms: acute toxicity of chlorpyrifos to freshwater invertebrates (from
EFED ERA).

Species Scientific name % a.i. 96-hour LC50 Toxicity Category Guide-
(ppb) line?
Scud Gamm arus lacus tris 97.0% 0.11 very highly toxic S
Stonefly Classenia sabulosa 97.0% 8.2 very highly toxic S
Stonefly Pteronar cys californica 97.0% 10 very highly toxic S
Water flea Daphnia magna 97.7% 1.7 (48 h) very highly toxic Y
Water flea Daphnia magna 95.9% 0.10 (48 h) very highly toxic Y
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| Water flea | Daphnia magna

| 25.6% Dursban ME20 | 115 (48 h) | highly toxic

| s

2Y = fulfills guideline requirements S = supplemental

Table 5. Invertebrate acute toxicity, from AQUIRE data base

Taxon number of data range of results (median values, i.e., LC50 formulation or
points or EC50) all valuesin ppb active ingredient
Insects
mayflies 4 0.3-29 F
mayflies 1 0.25 A
midges 28 0.6-130 F
midges 6 0.3-600 A
mosquitoes 64 0.16-23.6 (one outlier at 4100) F
mosquitoes 26 0.2-8.93 A
resistant mosquitoes 7 620,000-11,700,000 A
other dipterans 1 27 F
stoneflies 2 0.57-10 A
stoneflies 1 0.38 F
caddiSlies 2 0.77-30 F
odonata 1 114 F
hemipterans 4 1.22-35.2 F
hemipterans 2 1.94-15 A
coleopterans 3 0.8-100 F
coleopterans 8 6-52 A
Other arthropods
daphnids 13 0.11- 6.4 F
daphnids 27 0.053-4.9 (one outlier at 344) A
amphipods 11 0.07-0.39 F
amphipods 3 0.1-0.32 A
isopods 1 2.7 F
copepod 1 0.94 F
brine shrimp 19 30->18,000 F
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brine shrimp 3 1700-2000 A

other shrimp 12 0.039-4.8 F
other shrimp 7 0.37-24 A
crayfish 3 37672 F
crabs 4 200-600 F
crabs 1 52 A

Other invertebrates

snails 3 >94 - 3000 F
oyster 1 270 F
mussels (SW) 2 4900-22,500 F
oligochaetes 1 >36 F
flatworms 1 2000-4300 F
nematodes 3 0.9-1.6 F
rotifers 1 reproduction 360 F
rotifers 5 10670-12000 F
rotifers 3 1400-1900 A

(3) Chronic toxicity to freshwater fish and invertebrates

The chronic toxidty data cited in the EFED ERA for chlorpyrifos are summarized in Table 6. For
fathead minnows, effects on growth of both the parental generation and offspring were noted at
the lowest teded concentration, 0.12 ppb. Survival of both generaionswas affected at 1.09 ppb
in afull life-cycle study. Reduced fathead minnow growth and survival, and increased occurrence
of spind deformity, were dbservedin early lifestagesat concentraions from 2.1to 4.8 ppb.
Daphnia magna were more nsitive than fathead minnows, with effectson survival and
reproduction reported at 0.08 ppb. Consistent with OPP practice, we have used the lowest no-
observed-effect-concentration (NOEC) from tests on the activeingredient in the assessment of
chronic risk. The fish NOEC is 0.57 ppb for the fathead minnow and the aquatic invertebrate
NOEC is 0.04 ppb for Daphnia magna.

The EFED ERA attempts to ascertain the chronic toxicity level to bluegill, the most sensitive fish
species in the acute test, by making comparisons with effect levels in the acute and dironic tests for
fathead minnow. | have used a more recent, validaed “acute-chronic esimator” (Mayea et d.,
2002) to estimate the chronic toxidty to bluegill. This method, based upon time-to-effects at
various concentraions applies to chronic effectsrelated to growth and survivd, but cannot be
used to edimae reliably the effect levels on the physiological reprodudive sydem. Initialy, the
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technique estimates a mortality endpoint for a chronic exposure, but thisis modified by an
adjustment made to acoount for the differencesbetween mortdity and growth (Mayer et al.,
1986). Because thefathead minnow chronic endpoints relate to survivd and growth, our use here
is considered a valid use of the method. T he least square regression resulted in a chronic survival
NOEC of 0.32 ppb, which was then adjuged by 0.4x to yidd a chronic NOEC for the endpoint of
growth of 0.08 ppb. Although the baseline data are not robug for estimating a reproduction
endpant from the chronic survival NOEC, a0.1x adjugment is considered conservative.
Therefore, we edimate the bluegill reproduction NOEC to be 0.032 ppb. All estimates here were
developed by Dr. Foster Mayer of EPA’s Office of Resear ch and Deveopment Gulf Ecology
Division (Mayer, personal communication, 3/18/2002).

Although the acute-chronic estimation is considered scientifically valid, the approach has not yet
been accepted by EFED because the preferenceisto use actual test data, whichisgenerdly
available for pesticides Therefore, thisanalysisuses the fathead minnow NOEC of 0.57 ppb for
the risk assessment.

Table 6. Aquatic organisms: chronic toxicity of chlorpyrifos to freshwater fish and
invertebrates (from EFED ERA).

Species Scientific name Duration % al. Endpoirts affected NOEC LOEC
(ppb) (ppb)

Fathead Pimephales 32d 98.7% body wt. 1.6 3.2

minnow promelas

Fathead Pimephales 30d 10% Dursban 10CR | spinal deformity 1.29 2.1

minow promelas

Fathead Pimephales 32d 10% Dursban 10CR | survival, body wt. 2.2 4.8

minnow promelas

Fathead Pimephales full life-cycle 99.7% Fo, F1 survival 0.57 1.09

minmow promelas

Fathead Pimephales full life-cycle 10% Dursban 10CR | Fywt., F, biomass <0.12 0.12

minnow promelas

Water flea Daphnia magna 21d 97.1% Fosurviva , # 0.04 0.08

offspring

(4) Acute toxicity to estuarine and marine fish

Acute results indicate that technical grade chlorpyrifos is moderately to very highly toxicto
estuarine and marine fish species (T able 7). Acute LC50 values are available for 11 estuarine fish
gpecies and range from 0.96 to > 1,000 ppb. Results from flow-through tests with measured test
concentrations yid ded more toxic values than static, nominal tests. In general, younger life stages
are more sengitive than older stages Severa estuarine fish species are more sendtive to
chlorpyrifos than bluegill, the most sensitive freshwater species.

Table 7. Aquatic organisms: acute toxicity of chlorpyrifos to estuarine and marine fish (from
EFED ERA).
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Species Scientific name % a.i. 96-hour LC50 Toxicity Category Guide-
(ppb) line®

Tidewater silversides (1 d old) Menidia peninsulae 92% 0.96 (flow) very highly toxic S
4.2 (static)

Tidewater silversides (7 d old) Menidia peninsulae 92% 0.52 (flow) very highly toxic Y
2.0 (static)

Tidewater silversides (14 d Menidia peninsulae 92% 0.42 (flow) very highly toxic Y

old) 1.8 (static)

Tidewater silversides (28 d Menidia peninsulae 92% 0.89 (flow) very highly toxic Y

old) 3.9 (static)

Tidewater silversides (60 d Menidia peninsulae 92% 1.3 (flow) very highly toxic Y

old)

Atlantic silversides (1 d old) Menidia m enidia 92% 0.51 (flow) very highly toxic S
4.5 (static)

Atlantic silverside (7 d old) Menidia m enidia 92% 1.0 (flow) very highly toxic Y
2.8 (static)

Atlantic silverside (14 d old) Menidia menidia 92% 1.1 (flow) very highly toxic Y
2.4 (static)

Atlantic silverside (28 d old) Menidia menidia 92% 3.0 (flow) very highly toxic Y
4.1 (static)

Atlantic silverside (53 d old) Menidia m enidia 92% 1.7 (static) very highly toxic Y

Atlantic silverside (adult) Menidia m enidia 92% 1.7 (flow) very highly toxic S

California grunion (1 d old) Leures thes tenuis 92% 1.0 (flow) very highly toxic S
5.5 (static)

Califorria grunion (7 d old) Leures thes tenuis 92% 2.7 (flow) very highly toxic Y
2.7 (static)

California grunion (14 d old) Leures thes tenuis 92% 1.0 (flow) very highly toxic Y
1.8 (static)

California grunion (28 d old) Leures thes tenuis 92% 1.3 (flow) very highly toxic Y
2.6 (static)

Inand silverside Menidia beryllina 92% 4.2 (flow) very highly toxic Y

Gulf killifish Fundulus grandis 92% 1.8 (flow) very highly toxic Y

Longnose killifish Fundulus s imilis 92% 3.2 (flow) very highly toxic Y

Longnose killifish Fundulus s imilis 92% 4.1 (flow) very highly toxic S

Striped mullet Mugil cephalus 92% 5.4 (flow) very highly toxic Y

Spot Leiostomus 92% 7.0 (flow) (48 h) very highly toxic S

xanthurus
Sheepshead minnow Cyprinodon 92% 270 (flow) highly toxic Y
variegatus

Gulf toadfish Opsanus beta 92% 68 (flow) very highly toxic Y
520 (static)

Striped bass Moron e saxatilis 99% 0.58 very highly toxic S

2Y = fulfills guideline requirements S = supplemental

(5) Acute toxicity to estuarine and marine invertebrates

Acute toxicity teds with estuarine and marine invertebrates (Table 8) indicate that technical grade
chlorpyrifos is classified asvery highly toxic to shrimp and to oygers during shell depostion, and
moderately toxic to larval oysters. Acute LC50values are available for 6 estuarine invertebrate
species and range from 0.035 for mysid shrimp to 2,000 ppb for oyster embryo-larvae.

Table 8. Aquatic organisms: acute toxicity of chlorpyrifos to estuarine and marine
invertebrates (from EFED ERA).
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Species Scientific name % a.i. 96-hour LC50 Toxicity Category Guided-
(ppb) eline®
Mysid shrimp Americamys is bahia 92% 0.035 (flow) very highly toxic Y
0.056 (static)
Mysid shrimp Americamys is bahia 95% 0.045 very highly toxic Y
Mysid shrimp Americamys is bahia 92% 0.04 very highly toxic S
Brown shrimp Penaeus aztecus 92% 0.20 (48 h) very highly toxic S
Grass shrimp Palaemon etes pugio 92% 1.5 (48 h) very highly toxic S
Pink shrimp Penaeus duorarum 92% 2.4 (48 h) very highly toxic S
Eastern oyster (embryo- Crass ostr ea virginica 92% 2000 moderately toxic Y
larvae)
Eastern oyster (shell Crass ostr ea virginica 92% 34 (13°C) very highly toxic Y
deposi tion) 270 (28°C)
Eastern oyster Crass ostrea virginica 95% 84 very highly toxic S
Blue crab Callinectes sapidus 92% 5.2 (48 h) very highly toxic S

2Y = fulfills guideline requirements S = supplemental

(6) Chronic toxicity to estuarine and marine fish and invertebrates

Results of chronic toxicity testswith estuarine and marine fish are presented in Table 9. The
toxicity resultsof the three fish early life studieson the three Menidia spp. are very similar. The
NOEC:s for the three testsrange from 0.28 to 0.75 ppb. The adverse effeds were datistically (P <
0.05) significant reductions in survival and/or body weight. In the tidewater dlversides Early Life
Stage test, areduction in fish survivd of 42 percent at 0.38 ppb wasnot statistically (P < 0.05)
significant. Results from the mysid shrimp life cycle study indicate chronic toxicity to chlorpyrifos
at 0.0046 ppb (the lowest test level).

Table 9. Aquatic organisms: chronic toxicity of chlorpyrifos to estuarine and marine fish
and invertebrates (from EFED ERA; all studies supplemental).

Species Scientific name Duration % ai. Endpoirts affected NOEC LOEC
(Ppb) (ppb)

Tidewater Menidia peninsulae 28d Tech. survival 0.38 0.78

silversides

Atlantic silversides Menidia m enidia 28d Tech. survival, body 0.28 0.48
weight

Inand silversides Menidia beryllina 28d Tech. survival, body 0.75 1.8
weight

Mysid shrimp Americamys is bahia full life-cycle 99.7% | number of young <0.0046 0.0046

(7) Toxicity to aquatic plants and algae

There are vay few daa on aquatic plants or algae (Table 10). There are no dataavailable on
Lemna gibba or other aquatic vascular plants, the preferred taxon for assessing risks to aquatic
macrophytes. Toxicity studies on three estuarine algal gecies yielded LC50values rangng from
140 to 300 ppb. Direct applications of chlorpyrifos up to 240 ppb reduced the growth of severd
agd specieswhich took from 9 to 17 daysto recover. At direct gpplication ratesupto 11b a/A in
ponds 10 to 13 inches deep, an agal bloom of a blue-green dgae (4nabaenad) was observed. The
authors assumed that dramatic reductions in herbivorous invertebrates caused the algal bloom.
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Table 10. Aquatic organisms: acute toxicity of chlorpyrifos to algae (from EFED ERA).

Species Scientific name % ai. 7-d EC50 (ppb) Gui deli ne?
Gol den-brown alga Isochrysis galbana 92% 140 S
Diatom Thalassiosira pseudonana 92% 150 (120-180) S
Diatom Skeletonema costatum 92% 300 (270-340) Y

&Y = fulfills guideline requirements; S= supplemental

(8) Microcosm and field enclosure studies

Outdoor pond microcosm and littoral enclosure studies with chlorpyrifos applied directly to water
show effectson sensitive aquati c invertebrate popul ions ater a single application as low as0.3
ppb (Giddings, 1993). The results for treaments of 0.5 ppb and higher suggest adverse effectson
young fish growth and possibly recruitment (Giddings 1993; Siefert et d. 1989). The EFED ERA
cited astudy by Shannon et d. (1989) asevidencefor efectson invertebraesa 0.19 ppb, but this
study was conducted in a highly artificial test system (laboraory flasks); the results cannot be
considered indicative of responses of natural invertebrate populations or communities. Other
microcosm and mesocosm studieswith chlorpyrifos were reviewed by Giesy et al. (1999).

(9) Toxicity of degradates

Themajor degradate of chlorpyrifaos, 3,5,6-trichloro-2-pyridinol (T CP), is moderately to dightly
toxic to freshwater fish and invertebrate species (Table 11). The degradate is consderably less
toxic to fish and invertebrates than is chlorpyrif os and is not consdered contributory to risk.

Table 11. Aquatic organis ms: acute toxicity of the chlorpyrifos d egradate TCP to fish and
aquatic invertebrates (from EFED ERA).

Species Scientific name % a.i. 96-hour LC50 (ppm) | Toxicity Category Gui deli ne?
Rainbow trout Oncorhynchus mykiss 99.7% 15 moderately toxic Y
Coho salmon Oncorhynchus kisutch 99.7% 1.8 moderately toxic S
Chum salmon Oncorhy nchus keta 99.7 1.8
Chinook salmon Oncorhynchus 99.7% 2.1 moderately toxic S
tshawytscha
Sockeye salmon Oncorhynchus nerka 99.7% 2.5 moderately toxic S
Pink salmon Oncorhynchus 99.7% 2.7 moderately toxic S
gorbuscha
Bluegl! sunfish Lepomis macrochirus 99.9% 12.5 slightly toxic Y
Rainbow trout Oncorhynchus mykiss 99.9% 12.6 slightly toxic Y
Atlantic silversides Menidia m enidia 99.9% 58.4 slightly toxic Y
Waterflea Daphnia magna 99.9% 10.4 slightly toxic Y
Eastern oyster Crass ostr ea virginica 99.9% 9.3 moderately toxic Y
Grass shrimp Palaeomo netes pugio 99.9% 83 slightly toxic Y

2Y = fulfills guideline requirements S = supplemental
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(10) Toxicity of inerts
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Attachment 2 ligs the composition of Lorsban® 4E, 15G, and 75 WG formulations and acute
toxidaty information for each component, where avdlable fromteds or QSAR estimates.
Additional information than ispresented heae isconsidered Confidentid Business Information
(CBI). CBI may not be made public by EPA, but can be made available to NMFS following CBI
clearance.

The following information was provided by Dow AgroSciences (Giddingset al., 2003)

“Four of the components of Lordhan 4E are moretoxic to algae than is chlorpyrifos, but
considering the low percent composition (0.006 to 1.5% w/w) thistoxicity level is not
considered relevant at expected environmental concentrations. Two of these components
are also toxic to daphnids and three are toxic to fish, but less toxic than chlorpyrifosis.
Although QSAR was not possible for the antifoaming agent mixture, it is not expected to
be toxic because the molecular weight of its principal component is>> 1000. Itdsois
present at alow percent composition (0.05% w/w).

“No toxicity data are available for the L orsban 15G carrier. However, thisclay isa
natural congtituent of many mineral soils. The stabilizer in Lorsban 15G is much less
toxic than the active ingredient.

“Lorsban 75WG has three components without data and for which QSAR isnot
possible. However, based on chemical class theseingredients are not expected to be
toxic. The second emulsifier and antimicrobial ingredient are much less toxic to fish
thanischlorpyrifos.”

Confidential gatements of formulation have been reviewed for other products. Inert ingredients
have been identified and avallable toxicity data have been obtained. The chlorpyrifos active
ingredient is very highly toxic to fish and aqudic invertebrates Some inet ingredients exhibit
aquatic toxicity, but not to the extent of chlorpyrifos itself.

(11) Review of literature on sublethal and endocrine effects

Giddings et al., (2003) prepared discussions on each of these subjects. There are no reports of
which we or they are aware on chlorpyrifos and the olfactory syslem. L aboratory sudies have
investigated other cholinesterase-inhibiting ingecticidesand atrazine and found effects on predator
avoidance and reproductive priming, but we serioudly question extrapolation to untested
compounds. We believe that the discussion by Giddings et a., (2003) in their Attachment 3 has
merit with respect to population impacts of pesticides on salmon. However, we disagree that
population impads are the primary isaue with respect to pesticidesand species listed under the
Endangered SpeciesAct. Consultations are unquedionably necessary to address offactory
impairment when it has been demonstrated, and it may be necessary to take action to promote the

! Trademark of Dow Agociences LLC
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recovery of listed sdmon and geelhead should the best available science so indicate. However,
absent specific data, we do not believe that this gpplies to chlorpyrifos.

Giddings et a. (2003) aso prepared a discussion of endocrine effects of pesticides in which they
State:

“Endocrine effects have been attributed to many existing pesticides found in surface
water systams. However, in our review of the literature (Attachment 4) there is no
evidence suggesting endocrine disruption occurs in salmonids or other aquatic organisms
following exposureto acetylcholi nesterase- nhibiting compounds such asOP
inectiddes.”

OPP does not currently consider this to be an issue, at least certainly not with respect to
chlorpyrifos. The ESA requiresthe use of beg available science. It is our understending that there
IS no ccience involved in speculating that one or another agent conceivably could be the cause of
some effect. We note that EPA isin the process of developing a program to address potential
endocrine disruption ef fects, dthough it probably should be more accurately termed reproductive
and thyroid hormone effects because any dress will activae endocrine activitiesthat can be
considered a“diguption” of the resting state. Regardless of terminology, this program isintended
to screen chemicas (not just pegticides) that may have adverse eff ects. Once the programis
underway, data will be developed acrossan array of chemicalswhich will facilitate the
understanding of mechanismsand the nature of compoundsthat activate those mechaniams.
Whether through this program or other research, any scientifically valid information that relates to
reproductive or other hormonal effects of pesticides will be taken seriously and the results
incorporated into assessmentsfor T& E species. We believe that this position has already been
demonstrated in the olfactory area by our stance on diazinon expressed in previous analyses.

b. Environmental fate and transp ort

The environmental fate and transport of chlorpyrifos are presented in the EFED ERA. Pages 8-13
discuss more general aspectsof disspation and mobility in aquatic environments, while pages 19-
25 present a surface water fate and exposure assessment, including the EECs used for risk
asessment for various use dtes Pages 25-30 have information on monitoring of chlorpyrifosin
the water, including both chemical analytical and bio-monitoring. The following is an abbreviated
summary of these data.

The maj or route of dissipation appears to be aerobic and anaerobic metabolism. Hydrolysis,
photodegradation, and volatilization play only alimited role in the dissipation process. Chlorpyrifos
appears to degrade slowly in soil under both aerobic and anaerobic conditions; field data indicate a
field half life of less than 60 days. It islargely immobile, with little or no leaching. The TCP
degradate ismobile in sils, and also persistent when not exposed to light. Chlorpyrifos has the
potentid to bioaccumulatein fish and other aquatic organiams and enter the aquatic food web if
exposure is continuous or frequent, but it rapidly depurates from fish when aguatic exposures
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cease.

Chlorpyrifos is moderatdy to highly persistent in the environment and binds to soil. Chlorpyrifos
can contaminate surface water at application via spray drift and can be transported offSte to water.
Based on the pationing coefficients, most chlorpyrifos runoff will occur via adsorption to eroding
soil rather than by dissolution in runoff water. However, when runoff volume grealy exceeds
sediment yield, dissolution in runoff water may also contribute significantly to runoff. Quantities
of chlorpyrifos transported are generally lessthan 1% of the amount applied, but the quantities
transported of the TCP degradate may be greater. Substantial fractionsof applied chlorpyrifos
could be availablefor runoff for several weeksto months post-appli cation.

Chlorpyrifosisrdatively sableto hydrolyss a acid and neutrd pHs, but has a hdf life of 16 days
a pH 9. The hydrolytic stability in combination with the agueous photolysis haf-life of 30 days,
low volatilization, and degradation under aerobic conditionsindicate that chlorpyrifos will be
somewha persistent in the water columnsof some aqueous systems that have relatively long
hydrologicd residence times. However, volatilizetion and/or adsorption to sediment may
substantially reduce the persigence of dissolved chlorpyrifos in shallow waters and in waters
receivinginfluxes of uncontaminated sediment, respedively. Racke (1993). attributed short
dissipation half-lives in the waer column (sometimes < 1 day) to volatilization and/or adsorption to
sediment. The relatively low to moderate susceptibility of chlorpyrifos to degradation under
anaerobic conditions indicates that it will also be somewhat pergstent in anaerobic bottom
sediment.

Theintermediate to high soil/water partitioning of chlorpyrifosindicatesthat its concentraionin
sediment will be much greater than its concentration in water. The whole body BCFs were 2727X
in rainbow trout exposed to 0.30 ppb in a 28-day flow-through gudy and 1900X in eastern
oysers, indicating moderate potential for bioaccumulation. Although the observed repid
depuration rates should somewhat modify its bioaccumulation potential, chlorpyrifos has been
detected at severa ppb in the tissues of many fish collected from many different surface waters.

As part of the Nationd Study of Chemical Resduesin Fish (US EPA 1992), 23% of the fish from
362 sites nationwide had chlorpyrifos residues abovethe detection limit of approximately 0.05
ug/kg. The maximum vdue was 344 pg/kg in carp tissue collected from the Alamo River in
Imperial County, CA. Concentrations between 60 and 70 pg/kg were detected in fish collected
from GA, TX, WI, and CA. T he 90th percentile value was dightly greater than 10 pg/kg. Since
chlorpyrifos was found to rapidly depurate in the fish BCF test, the presence of chlorpyrifos
residues in fish would suggest existing or recent exposures.

The major degradate of chlorpyrifos, TCP, appears to be more persistent than chlorpyrifos. The
much lower soil/water partitioning indicate that substantial amounts of TCP may be avail able for
runoff for longer periodsthan chlorpyrifos, would bemostly as dissolved material in runoff waer,
and that TCP is probably more persstent in water/sediment systems than chlor pyrifos.
Concentrations are likdy to be comparable in sediment and water. The low soil/waer partitioning
of TCP suggests that its bioaccumulation potentid is probably low. The considerably lower
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aguatic toxicity of TCP than chlorpyrifos indicates that the persistence of TCP should not
contribute to risk.

c. Incidents

A number of fish kills have been reported for chlorpyrifos. Most incidents are related to termite
treatments around buildings, often when significant rainfall occurred before treatment could be
compleed. The termite usesare scheduled to be phased out in 2005 unless additional data are
provided to demonstrate the eficacy of a 0.5% treatment for termites (US EPA, 2000). However,
fish kills were also observed adjacent to chlorpyrifos-treated areas during terredrial field studies on
adtrusin Cdiforniaand agolf coursein Horida Reported fish kills along with fish and agudic
invertebrate mortality obsarved in field studies, are presented in detail on pages 77-82, and 89-92
of the EFED ERA. We note that many of the studies and situations involving aguatic species
relate to aguatic usesof chlorpyrifos as a mosqguito larvicide or rice pesticide, which are no longer
regderad uses. Howeve, there are a few incidents tha appear to be agriculturdly rdaed.
Information is limited on most of these, and unlikethe termite treatments, they can only be
attributed to chlorpyrifos aspossible or probable, and not highly probable.

The EFED ERA (p 92) dso citesa study by NOAA (1992) that concluded that chlorpyrifos was
responsible for only afew fish kills even though it was one of the inventoried pesticidesfound
most often in coastal aquatic biota. Chlorpyrifos was rated as one of the most hazardous pesticides
in NOAA's inventory using its hazard rating system.

d. Estimated and actual concentrations of chlorpyrifos in water

(1) EECs from models

In the EFED ERA, estimated environmental concentrations of chlorpyrifos in aquatic systems were
modeled using GENEEC and PRZM-EXAMS to reflect use on corn, citrus peanuts, cotton and
tobacco. Use paterns for these sites reflect the range of application rates, frequency of

application, maximum seasonal limitsand application methods for chlorpyrifos. Estimated
concentrations derived from the models were used to assess acute and chronic risks to freshwater
and estuarine organismsin ponds and estuarine areas, respectively. Acute risks were assessed
using peak EECs. Chronic risk quotients were calculated using an exposure period ranging from
96 hoursto 21 daysinthe EFED ERA.

A number of scenarioswere modded in the ERA (pages 20-25). Selected results are presented in
Table 12. Aswe have stated in previous requests, the results are rather unredlistic for use with
Pacific salmon and sted head; so additional, more pertinent, results are presented in Tables 13 and
14. The primary difficulty with the estimates in the EFED ERA is that all were modeled for areas
that will have far more runoff than will occur in the Pacific dates, even including the more mesic
parts of western Oregon and Washington because the precipitation there, while substantial, does
not typically occur in large runoff events. In addition, the model isbased upon the upper 10th
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percentile of runoff events. Thiswould not be unrealidic if the precipitation scenarios were based
upon the Western areas being addressed in this analyss. But the upper 10th percentile vaues
further exaggerate the high rainfal events that occur occasionally (e.g., associated with hurricanes,
tornadoes etc) inthe aeasused for the models.

Regardless of whether the crop scenarios ae eastern or western or the analysesare from GENEEC
or PRZM-EXAMS models all of the EECs ae based upon thefarm pond model and would not
necessarily relate to flowing water Situations, except for acute exposures in first order streams.

Table 12. Estimated environmental concentrations (PRZM-EXAMS) and risk quotients
(freshwater fish) for chlorpyrifos and selected crops, as presented in the EFED ERA.

Crop Application Peak EEC | AcuteRisk | 4- and 21- Chronic
(ppb) Quotient | day chronic Risk
EEC (ppb) | Quotient

Corn, IA ground spray, 31b a.i./A, 2.75 15 128-218 | 22-38
incorp. 27, 1 gppl.

Corn, GA aerid, foliar, 1Ib ai./A, 33.8 19 23.7-281 42 - 49
11 gopl.

Corn, 1A granular, 1.1 b ai./A, 0.98 0.54 044-0.77 | 0.77-1.4
incorp 47, 1 gppl.

Corn, MS granular, 1.1 Ib ai./A, 271 1.5 1.3-22 23-39
incorp 4°, 1 gppl.

Citrus, FL arblast, 3.5 b ai./A, 2 37.3 21 18.7 - 30.9 33-54
aopl.

Peanuts, GA | ground spray, 2 Ib a.i./A, 9.38 5.2 4.29 - 7.36 75-13
2appl.

Cotton, MS | aerid, foliar, 1 1b ai/A, 27.2 15 17.3- 229 30-40
6 appl.

Tobacco, NC | ground spray, 51b a.i./A, 30.6 17 12.0- 240 21-42
1 gppl.

Because the Table 12 results are based upon arik assessment at the national level and are thought
to overedimate the EECs additional PRZM-EXAMS models were run on sdected wedern sites
These results are in Table 13 for fish and Table 14 for aguatic invertebrates. The selection of sites
Is constrained by the availability of exiging scenarios; there are no scenarios, for example, that
address cropsin the more arid aress of the Pacific Northwest. In general, the results indicate that
EECs in western states will be rather lower than were found in the origina EECsin the EFED risk
assessment. The only close comparison between the two ts of datais for cotton, where only the
site waschanged; the application rate, number, and other parameters are the same. A more than
4-fold difference ocaurs with the peak residues, although this diminishes to dightly more than 2-
fold difference in 60-day chronic residues.
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Table 13. Estimated environmental concentrations (PRZM-EXAMS) and risk quotients
(freshwater fish) for chlorpyrifos and selected western crops, based upon an acute LCS50 of
1.8 ppb for bluegill and a chronic NOEC of 0.57 ppb for fathead minnow.

Crop Application Peak EEC | Acute Risk 60-d Chronic
(ppb) Quotient Chronic Risk
EEC (ppb) | Quotient
Sugarbeets, | ground spray, 1 b ai./A, 0.94 0.52 0.27 0.47
CA incorp. 1-2”, 1 gppl.
Alfdfa, CA | aerid, foliar, 1 Ib ai./A, 4 4.5 2.5 24 4.2
aopl.
Alfdfa, CA | ground, sail, 1 Ibai./A, 1 0.61 0.34 0.17 0.3
aopl.
Almonds, arblag, 21b ai/A, 3 gopl. 9.8 54 4.7 8.2
CA
Cotton, CA | aeridl, folia, 1 Ib a.i./A, 6 6.6 3.7 4.5 7.9
aopl.
Apples, OR | arblast dormant spray, 3 9.2 51 2.8 4.9
Ibai/A, 1 gopl.
Christmas | aerid, foliar, 1 1b a.i./A, 1 31 1.7 0.84 15
trees, OR appl
Christmas | aeridl, foliar, 1 Ib ai./A, 2 4.5 2.5 1.7 3
trees, OR appl

Table 14. Estimated environmental concentrations (PRZM-EXAMS) and risk quotients
(aquatic invertebrates) for chlorpyrifos and selected western crops, based upon an acute
LCS0 0f 0.1 ppb and a chronic NOEC of 0.04 ppb, both for Daphnia magna.

Crop Application Peak EEC | Acute Risk 21-d Chronic
(ppb) Quotient Chronic Risk
EEC (ppb) | Quotient
Sugarbeets, ground spray, 1 1b a.i./A, 0.94 94 0.44 11
CA incorp. 1-2”, 1 gppl.
Alfdfa, CA | aerid, foliar, 1 lb aii./A, 4 4.5 45 2.7 68
aopl.
Alfdfa, CA | ground, sall, 1 Iba.i./A, 1 0.61 6.1 0.27 6.8
aopl.
Almonds CA | airblast, 2 Iba.i./A, 3 9.8 98 6.3 158
aopl.
Cotton, CA | aerid, foliar, 1 Ib ai./A, 6 6.6 66 4.9 123
aopl.
Apples, OR | airblast dormant spray, 3 9.2 92 4.5 113
Ibai/A, 1 gopl.
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Christmas aerial, foliar, 1 b ai./A, 1 3.1 31 1.4 35
trees, OR appl
Christmas aeria, foliar, 11b ai./A, 2 4.5 45 2.6 65
trees, OR appl

(2) Other uses

A number of chlorpyrifos usesare not amenable to EEC modeling. Many should not cause any
harm.

1. Mosquito control: Several chlorpyrifos products are reg gered for contrad of adult mosjuitoes
One of these produds also contains permethrin, a pyrethroid insecticide. The chlorpyrifos may be
applied as afogor mig of fine droplet sze. Applications are limited to mosquito abatement
districts other government agencies, or their contractors Applications may be made with ground
or aerid equipment. Based upon the directions, the application rate may be ashigh as 0.025 b
alA of chlorpyrifos. Although the intent is to keep the fine dropletsin the ar so tha they will
come into contact with theflying adult mosquitoes EFED estimates that as much as 10% of the
material may reach the ground, or 0.0025 Ib a@/A. Label warnings state, “For terrestrial uses, do
not apply directly to water, or to areas whee surfacewater is present...” The mosquito adulticide
use patterniscongdered terrestrial, but could occur in the vicinity of water. If inadvertently
applied over water, the 0.0025 Ib ai/A would resultin aquatic resduesof 18.5 ppb in 6 inches of
water or 1.5 ppbin 6 feet of water. Intheformulation with permethrin, the permethrin
component would have resduesof 0.5 ppb in 6 inches and 0.04 ppb in 6 feet of water. The
chlorpyrifos-pamethrin formulation hasan additional limitation tha it cannot be used within 100
feet of water, which is mostly likely because permethrin products typicaly have setback zones
from water.

It does not seem very likely that the mosquito adulticide use of chlorpyrifos (including the product
containing permethrin) will reach salmon bearing waters in suffident quantity to be aconcern.
Mosquitoes do not occur in flowing waer, although they may occur in stagnant or backwater areas
of sreamsand rivers. Inlakes, they tend to be a the edges. In flowing water stuations, the spray,
which would be in fine droples, would likely betransported quickly away and not be a concern.
The lake habitats of the two sockeye ESUs are on Federal lands and presumably they would not
be sprayed.

If the hundred foot buffer existed for all mosguito adulticide products, then | could condude there
would be no effect on salmon and steelhead, taking into consideration their typically flowing water
habitas or primary existence on Federal landsfor the sockeye in lakes. Absent such a buffer,
there is too much uncertainty. Even though fish kills from any mosquito adulticides are
exceadingly unusual, we cannot provide sufficient assurance about sublethd effeds to reach a“no
effect” deermination. | can, however, concludethat mosquito adulticide use of chlorpyrifosisnot
likely to adversely affect and salmon or steelhead ESU.
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2. Cattle ear tags. Cattle will not go in the water up over their ears. Thereis avery remote
chance that a cattle ear tagwould fdl off in the water. There is evidence that ear tagscome off
occasonally infeed lots dueto contact with other cattle. T he chancesthat enough caéttle ear tags
come off in water where salmon or steelhead may occur and to cause a problem to listed fish isso
remote as to be discountable. | conclude no effect from this use.

3. Nursery use on ornamentals. We cannot egimate potential aquaic exposure from nursery uses
We can determine pagt usage in Cdifornia, and potentialy treated acreage in the Pacific
Northwest. We will use our best judgement to make calls on an ESU by ESU basis.

4. Golf courses EFED reviewed aFloridagolf course sudy with both granular and liquid
(sprayed) chlorpyrifos. The purpose was to evaluate hazards to terrestrial, not aguatic, animals.
For each formulation, two applications were made at 4 pounds da/A, 21 days apart. Chlorpyrifos
levelsof 1.69 and 2.55 ppb were found in water after the second granular application. No
measuresble resdueswere found after the first application nor after eithe application with the
liquid formulation. Thesetwo sampleswere the only ones of 16 water samplestaken showing
detectabl e residues, with the detection level being 1 ppb. Dead fish were found in “water
hazards’ and a small pond associated with thisfield study, but there are no dataon residues in the
fish. It isquite likdy, but not certain, that chlorpyrifos wasresponsible. Rainfall in the form of
localized afternoon thunder showersisfrequent in the sudy area annud ranfdl in Tampais
approximately 124.5 cm, sixty percent of which occurs between June and September. (See page
200-202 of EFED ERA for study details.)

Following the June 2000 Memorandum of Agreement, golf course useisnow limited to 1 Ib ai/A,
which may be repeated as needed. The label states to “thoroughly water immediately after
treatment to wash the insecticide into the turf.” Thefour-fold reduction in gpplication rate should
result in a corresponding reduction in aquatic exposure. In addition, western salmon and steelhead
areas seldom get heavy showers during the season of likdy use. Turf dso inhibitsrunoff, whichis
why buffer dripsthat are vegetaed are usad to reduce erogon or trangoort of applied pesticidesor
fertilizers

Use of chlorpyrifos on golf courses is unlikely to result in widespread exposure of listed salmon
and steelhead. However, even afour-fold reduction in the aquatic residues found in the Florida
study would resultin 0.64 and 0.42 ppb in the water. The Florida study could not detect residues
below 1 ppb, but the concernsfor dired effectsto fish are considered to occur a 0.09 ppb, and
for indirect effects at 0.05 ppb. Thereduced likelihood of sorm eventsin western areas, reldive
to Florida, should diminish concerns, especially for indirect effects, but it is difficult to consider an
elimnation of dl direct rik for golf course areasimmediatdy next to salmon bearing 4reams.

The IRED ecifies tha no-gray zones (“buffe” or “setback’) will berequired for all crop uses.
These no-spray zones will apply to rivers, natural ponds, lakes, streams, reservoirs, marshes,
estuaries and commercid fish ponds. For ground applications the buffer is 25 feet. It does not
appear in the IRED, or at least isnot obvious, that the buffers apply to non-crop uses or to
granular formulations. |If there were a 25 foot vegetated buffer from salmon bearing waters, then
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there should be no effect on listed salmon and sted head.

Several products contain the herbicides benfluralin and/or trifluralin, as well asfertilizers. Based
upon trifluralin RED indicating that endangered fish criteriaare barely exceeded at 2 b ai/A, and
that the maximum rate for the herbicides in these combination productsis 1 |b ai/A, aong with
benfluralin exhibiting only about 10% of the toxicity of trifluralin (81 ppb vs 8.4 ppb), the addition
of the herbicides to these turf products should not be significant, relative to the chlorpyrifos.

4. Road median strips and industrial plant outdoor turf uses: The use of chlorpyirfos on these sites
should beminimal and dispased. | condude that there will be no effect on listed fish.

5. Termiticide use. Thereis substantial use of chlorpyrifos to control termites. Over 250,000
pounds of chlorpyrifos were used on structura treatments in Cadiforniain 2001, the second highest
use inthe gae ater cotton. Fishkills have occurred. Theoreticdly, termiticide treatments should
be covered suffidently to preclude runoff. Thereislimited information available, but it appears
that most fish killshave occurred as aresult of a storm event occurring before al of the treated
areaisadequatdy covered.

According to the June, 2000 Memorandum of Agreement, there will be no sale, distribution, or
use of chlorpyrifos for pre-condruction termiticide use afta December 1, 2005, unless the
registrant submitsacceptable data and OPP deems these additional data adequate to support the
continued registration. T his may end the termiticide use of chlorpyrifosin 2¥2 years, but it also
may be that additional acceptable data will be provided.

(3) Measured residues in the environment

The EFED ERA presaents monitoring data for aquatic resdueson pages25-28. Although other,
mostly amalle scale, studiesare discussed in the chapter, it is the high quality NAWQA data that
appear to be the most relevant. On a national basis acrossthe orignal 20 study units, 2689
samples weretaken. The highest chlorpyrifos residues were 0.4 ugL from agricultural areas, 0.19
ug/L from urban streams and 0.13 ug/L from mixed land-use streams; detection percentages were
14.6%, 26.5%, and 14.4%, respevctively. The 95" percentile highest residues were 7-20% of the
maximum residues.

The above figures are for a national bags. In Table 15 below are the maximum detections and
per centage of samples with detectionsfor NAWQA dudy areasin therange of liged Pacific
salmon and stedhead. While the NAWQA sanpling data are considered high quality, they are not
targeted to sites and times where chlorpyrifos is used. Even regular sampling accordingto a
predetermined schedule may not detect peak residues unlessthe samples happen to be taken
shortly afterwar ds and adjacent to sites treated with chlorpyrifos.

Table 15. Chlorpyrifos residues: percentage of samples with detections and
maximum amounts found, as interpreted from graphical presentations.
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Sudy unit % detects | maximum Reference
residue (ug/L)?

San Joaquin-T ulare Basn 52% ~0.4 Dubrovsky et al., 1998
Sacramento Basin agricultura 29% 0.016 Domagalski et al., 2000
Sacramento Basin urban 37% ~0.05 Domagalski et al., 2000
Sacramento Basin mixed 20% ~0.003 Domagalski et al., 2000
Upper Willamette River Basin 21% ~0.3 Wentz et d., 1998
Central Columbia Plateau 9% 0.1 Williamson et d., 1998
Puget Sound Basin urban 7% ~0.08 Ebbert et al., 2000
Puget Sound Basin agriculturd 0 not detected Ebbert et al., 2000
Puget Sound Basin mixed 0 not detected Ebbert et al., 2000

a. Approximate valuesas determined visually from points on logarithmic bar graphs

Cdlifornia’ sDPR compiled monitoring data on chlorpyrifos and diazinon from 22 studies done
between 1991 and 2002 (Spurlock (2002). A total of 3901 samples were taken for chlorpyrifos at
82 dtes. Thesedataindude some of the USGSNAWQA datain the San Joaguin-T ulare Basin
and the Sacramento River Basin. Sampling was targeted to potentially high use areas and to times
when residues would be most likely detected, athough attempts were not necessarily made at peak
times and places for specific pesticides Therefore, the results cannot be considered as
representative of other areas. The samplingis considered to represent agricultural areas with
minimal input from urban uses. The results indicated that, although chlorpyrifosis used in part as
awinter dormant fray, there was only one winter detection, unlikediazinon. Chlorpyrifos
detections (all recordg were greater than 70%in tributaries from April through October.
Detections in the rivers peaked at 10% in April and 13% in May; all other months had detection
rates lessthan 10%. T he report indicated that chlorpyrifos was not detected in any river
(Sacramento, Feather, and Bear) in the Sacramento River basin.

Sourlock (2002) indicated that the largest number of chlorpyrifos goplicationsin the San Joaguin
Valley occurred to cotton in August and September, with other substantial applications made to
afalfain March and to nut cropsin May through August. In the Sacramento River Basin, peak
applications are to nut arops in June through August, with a smaller pesk for alfalfain March and
afairly steady rate of applications throughout the year for structural pest control of termites
Usage in the Sacramento Vadley is consderably lower than in the San Joaquin Valey.

For rivers, the 19 highest concentrations exceeded 0.1 ug/L, with the highest being 0.35 ugll.
However, 15 of those concentrationswere in the Imperial Valley, far from listed salmon and
steelhead habitat. One sample in the San Joaquin River at Laird Park (near Modesto) had 0.34
ug/L of chlorpyrifos, and two samplesin the Merced River near Newman had 0.26 and 0.12 ug/L
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of chlorpyrifos. One ssampleat 0.12 ug/L was taken from the Salinas River in watershed of the
Centrd Cdifornia Coag Stedhead ESU.

The six highest concentrationsin tributaries were dl above 1 uglL. These six and all but two of
the 50 highest concentrations were found in Orestimba Creek, which was acknowledged to be
sampled digproportionately (1312 samples of 1824 samplestaken in tributaries), primarily in a
targeted sudy by Dow AgroSciencesin 1996 and 1997 (Poletikaet d., 2002). Because daly
samples were taken in the Dow study, it ssemslikely that they found the peak resduesthat could
have ocaurred. The highest concentraions were 2.28, 1.46, 1.46, 1.26, 1.17, and 1.04 ug/L.
Four of these valuesoccurred over a 4-day period from March 26-29, one on April 23, and one
on Augug 21. Spurlock (2002) did not report ranfdl that would result in a runoff event, but it
seemslikely that astorm event occurred in late March.

In their attached assessment of chlorpyrifos riks to listed salmon and sted head, Dow
AgroSciences (Giddings, et d., 2003) summarizes the monitoring data as follows:

“Inthe IRED ecological risk assessment, concentrations of chlorpyrifosreported in
NAWQA and California monitoring data were used to assessrisksfor some typica
flowing waters. Much of thisinformation was reviewed by Giesy et d. (1999). These
author s concluded that overal, the existing data monitoring data do not suggest
ecologically sgnificant risks, except in afew locations. They further conduded thet in
most stream and river sysems chlorpyrif os exposure is episodic and would not dicit
chronic effects in nontarget aquatic organisms. Therefore, the rare risks were attributed
to acute effects on sengitive freshwater invertebrates. A more recent intensive monitoring
study conducted in an agriculturally dominated tributary of the San Joaquin River
demonstrated a similar exposure pattern and low probability of ecologcally ggnificant
riks (Poletika & al. 2002).”

We do not necessarily disagree with thisassessment for risks to aquatic populations in general, but
we note that the standard for evaluating risksto listed species is considerably more stringent than
“low probability” and “ecologically significant nks”

e. Recent changes in chlorpyrifos registrations

A number of changesin chlorpyrifos registrations have or will occur.  The primary change that
has already ocaurred isthe deletion of dl homeowner uses except for “containerized” ant and
roach baits which should result in no environmental exposure. Other residential uses (not applied
by homeowners) are dso beng cancelled except for adult mosquito control and treatment of
individua fire ant mounds. Termiticide uses will be phased out, ending in 2005; however, the uses
may be dlowed to continue if regstrants submit ufficient data demonstrating that the 0.5%

formul gions are efficacious.

Additional changes that have already occurred (relevant to listed Pacific silmon and steelhead) are
deletion of use on goples ater bloom and deletion of use on tomatoes, and the designation of dl

Page 35 of 134



emul sifiable concentrate formulations as “ restricted use” pesticides. Use on golf courses has been
reduced from 4 Ib ai/A to 1 Ib ai/A, and other non-residential, non-agricultura uses are limited to
road medians and industria plant Sites.

There are a numbe of additional changes in agriculturd uses that will occur that will mitigate the
environmental risk. These are presented in the IRED on pages 91-94 and summarized below in
Table 16. For al agricultural uses, there will be required no-spray zones around water bodies of
25 feet for ground boom sprays and chemigation, 50 feet for orchard airblag applications, and for
150 feet for aerial applications by eithe fixed-wing aircraft or helicopta's. For certain crops there
are reductions in goplication rates, redudionsin the maximum number of applications per year,
and specified intervas between applications as follows:

Table 16. Changes in application rates and numbers for chlorpyrifos as specified in IRED

crop formulations applicationrate  number of maximum amount
affected (old to new) applications  per acre per year
jper year
(old to new)
afalfa liquid NA 8to4 NA
citrus liquids 6lbai/Ato 21b NA NA
ai/A?
citrus (orchard floor) granuar NA 10to 3 10Ibaito3lbai
corn liquid NA unspecified 75Ilbai to3Ibai
to3
corn granuar NA unspecified 75Ilbaito2lbai
to 2
cotton liquid NA 6to3 6lbaito3lbai
sorghum liquid NA unspecified to NA
3
sugar beets liquid NA 4103 41baito3lbai
sugar beets granuar NA unspecified to 135Ilbai to3Ibai
3
tree nuts liquid NA NA 8lbaito4lbai
walnut and almond liquid NA unspecified to 8lbaito4lbai
orchard floors 2

a. The 61b ai/A rate is retained for five courtiesin Califomia and only for the control of red scale. These counties
(Fresno, Kings, Kern, Madera, and Tulare) are not within the range or critical habitat of listed salmon or geelhead.
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Inther assessment, provided as ancillary material, Dow A groSciences has ddineaed changesin
severd of their product labels that are intended for use beginning in 2004 (pages 23-25in
Giddingset d., 2003). They have dso cdculated thereductionin risk that they believe would
occur as aresult of these changes (Table 11, page 25, in Giddngs et d., 2003). Although OPP
expects other registrants to make changes required in the IRED, we cannot provide any assurance
that other changesindicated by Dow AgroSciences (e.g, withdrawal of granular formulationsfor
afafa) will be matched by other registrants of chlorpyrifos products.

f. Existing protections

Nationally, there are no specific protective measures for endangered and threatened species
beyond the generic satementson the current chlorpyrifoslabels Chlorpyrifos emulsfigble
concentrate products are classified as restricted use and can only be applied by certified
applicators. Asstated on dl pesticide labels it is a violation of Federal law to use this product in a
manner inconsistent with its labeling. There are a variety of measures on chlorpyrifos lebelsfor the
protection of agricultural workers and other humans, which are not discussed here, but which may
be seen on the attached labels The Environmental Hazards section for a typical chlorpyrifos
agricultural use label States:

“This pegiddeistoxic to birds and wildlife and extremdy toxic to fish and aquatic organians. Do
not apply directly to water, to areas where surface water is present, or to intertidal areas below the
mean high water mark. Drift and runoff from treated areas may be hazardous to aquatic organiams
in adjacent aguatic sites. Cove or incorporae spills. Do not contaminate water when disposing of
equipment washwaters or rinsate. Thisproduct ishighly toxic to bees exposed to direct treatment
or residues on blooming crops or weeds. Do not apply thisproduct or allow it to drift to blooming
crops or weads if bees are visting the treatment area Protective informaion may be obtained from
your cooperative agricultura extension savice.”

Labdsfor chlorpyrifos spray formulations do or will have the specific no-soray zones required in
the IRED to reduce spray drift exposure to aquatic habitats. Asnoted above these are 25 feet for
ground and chemigation, 50 feet for orchard airblast, and 150 feet for aeria applications.

Some section 24(c), Specid Locd Needs labels contain additional protective labding for
endangered species. An exampleis the Specid Locd Needslabel for chlorpyrifos use on
strawberries in Washington, which states:

“Thispesticide is extremely toxic to fish and aquatic organisms. Lorshan-4E should not be
used under thisSLN label where impact on listed threatened or endangered speciesis
likely. Y ou may contact the Washington Department of Fish & Wildlife, National Marine
Fisheries Service or US Fish and Wildlife Service for information on listed thregtened or
endangered species (e.g., Bull trout, Chinook salmon). Consult the Federal |abel for
additional redrictions and precautions to protect aguatic organisms.”
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It isunlcear whether both of the Services and the W ashington Department of Fish and Game have
concurred on this statement which may result in thar being contacted by pesticde appli cators.
OPP approves of pesticide users learning more about listed species, but applicators may think that
additional directions or limitations may be available from such contacts when such information
should beavailable on labds or in label-referenced county bulletins when they are devel oped.

OPP' s endangered species program has devel oped aseries of county bulletinswhich provide
information to pedicide users on geps that would be appropriate for protecting endangered or
threstened pecies. Chlorpyrifosis induded in these county bulletinsin Cdifornia. Bulletin
development is an ongoing process, and there are no bulletins yet devel oped that would address
fish in the Pacific Northwest. OPP is preparing such bulletins.

In California, the Department of Pesticide Regulation (DPR)in the California Environmental
Protection Agency creates county bulletins consistent with those developed by OPP. However,
Cdlifornia aso has a system of County Agriculturd Commissioners responsble for pesticide
regulation, and dl agriculturd and commercial applicators must get a permit for the use of any
restricted use pesticide and must report dl pesticide use, restricted or not. The California bulletins
for protecting endangered species have been inusefor about 5 years. Although they are currently
“voluntary " in nature, the Agricultural Commissione's strongy promote their use by pesticide
applicators. Chlorpyrifosis currently included in these bulletins for protection of both terrestria
and aguatic animals. Agricultural and other commercial applicators are well sensitized to the need
for protecting endangered and threaened spedes DPR believes that the vast majority of
agriculturd applicators in Cdifornia are followingthe limitaionsin these bulletins (Richard
Marovich, Endangered SpeciesProject, DPR, telgphone communication, July 19, 2002).

OPP currently has proposed (67 Federal Register 231, 71549-71561, December 2, 2002) afinal
implementation program tha includes labeling productsto require pesticide goplicators to follow
provisionsin county bulletins The comment period has closed; comments are beng evaluated;
and afind Federal Register Notice is anticipated, most likdy by the end of 2003, perhaps
considerably earlier. After this notice becomesfinal, pesticide regigrants will be required to put on
their products|abel staements mandating that goplicators follow the label and county bullgins.
These will be enfor ceable under FIFRA.

g. Discussion and general risk conclusions for chlorpyrifos

(1) Fish

The lowed fish LC50 used in the EFED ERA is 1.8 ppb for bluegll sunfish. OPP's level of
concern for endangered species is 0.05 times the LC50. Thus, OPP would consider endangered
figh to beat risk when chlorpyrifos concentrations exceed 0.09 ppb.

NMFS may note in the ancillary materias being provided that Giddings et al. (2003) do not agree

with thisapproach, and would prefer to use the geometric mean for rainbow trout studiesthat meet
guideline requirements. Specifiaally, they state:
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“However, the 96-h LC50for three salmonid speciesranged from 3 ppb to 244 ppbin
toxicity studies that, in OPP s judgment, met guideline standards (T able 3). T he most
sensitive saimonid tested was rainbow trout, the same species (Oncorhynchus mykiss) as
steelhead. The geometric mean of the four acceptable 96-h LC50 values for rainbow trout
was 8.1 ppb. Applying OPP' s 0.05 multiplier to the rainbow trout mean LC50 gives a
concentration of 0.4 ppb that, if not exceeded, would not be expected to put salmonids at
rs.”

OPP does not agree with thisapproach. It is OPP’ s responghility to conault when there can be
any adverse effect (technically, any effect at dl), including sublethd, on even a singleindividud of
alided species. Our criteria ae admittedly conservative, but they are required by the Endangered
SpeciesAct and also based on along history of ugng avery sensitive criterion to trigger the
consultation process. This criterion may be based on median lethal test results, but the additional
uncertainty factors (e.g., the 0.05 “multiplier”) are intended to acoount for effectsat the LCO1
level, interlaboratory varnaion, intraspedes sansitivities, sublethd efeds, snsitive gtuations, €c.
On this basis we believe it appropriae to use the most sensitive species and the lowest LC50 value
on the technical material for that species. There may be some merit for NMFS to congder in the
Giddings et a. (2003) approach in evaluating the risks to populations of salmonids but OPP's
standard is for analysis of any effect on alisted species, not just effects on populations.

The chronic no-observed-effect-concentration for fish is considered to be 0.57 ppb. Using the no-
effect criterion aready gets below the level (statistically) for individual effects. The additional
factors of uncertainty here are considered to be addressed by the extremely low likelihood of
continuous exposure over a chronic period of time at the NOEC. For chlorpyrifos, using the acute
criterion of 0.09 ppb is more conservative, and we are using that vaue to address al direct effects.

(2) Invertebrates

In the EFED ERA, OPP used a Daphnia magna LC50 of 0.1 ppb as the most sendtive speciesin
validated tests. OPP's criteria consider that an EEC greater than 0.5 times the LC50 could have an
effed on populations of aquatic invertebrates that may serve as a food source for liged fish. On
thisbasis, concerns for indirect effeds on the food supply for fish (including threatened and
endangered salmonids) would occur at concentrations greater than 0.05 ppb. In theancillary
materials being provided, Giddings, et al., (2003) argue that “even if the most sensitive invertebrate
species weae affected, other less sengitive specieswould still remain asafood source at higher
chlorpyrif os concentrations.” This gopears to be based upon microcosm studies by Giddings
(1993) and by Siefert et d. (1989). OPP agrees with the principle that there may be many less
sendtive speciestha can serve as food supply for fish, but takes issue with the Satement asit
gopliesto chlorpyrifos. Firdt, we note that awide variety of aguatic athropods are very sendtive
to chlorpyrifos (Tables 4 and 5); very few are in categories where chlorpyrifos can be said to be
less than “very highly toxic”. Second, the microcosm studiesare too limited for extrapolation to
the divergty of environments whereyoung salmon and steelhead require an adequatefood supply.
Third, there is an indication that at |east some populations of listed salmon and sted head are food
limited; studies involving artificial supplementation of food showed that populations with additional
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food (hatchery salmon carcasses) had higher densties, inareased body weight, and better condition
than populaionswithout supplemental food (Bilby et al., 1998). Therefore, we consider that the
0.05 ppb levd is an appropriate criterion for protection of the aquatic invertebratefood supply for
listed sdmon and geelhead.

The chronic NOEC is0.04 ppb and the LOEC is 0.08 ppb. The 0.05 ppb valuefor acuterisksis
below this LOEC, but dightly above the NOEC. However, use of the chronic NOEC is intended
for the protection of aguatic invertebrates as a listed species rather than as a food source for listed
fish. OPP has not yet developed astandard criterion for addressng chronic effects to afood
source of liged fish, but any such criterion would be less gringent than for lisged aquatic
invertebrates. Therefore, we will use the acute criterion of 0.05 ppb, which is nearly the same.

(3) Water Quality Criteria

The Office of Water’s Water Quality Criteria for chlorpyrifos are 0.083 ppb (1-h average) and
0.041 ppb (4-d average) for freshwater, and 0.011 ppb (1-h average) and 0.0056 ppb (4-d
average) for saltwater (EPA 1986). TheU. S. Fish and Wildlife Service agreed with these criteria
in their synoptic review of chlorpyrifos (Odenkirchen & Eisler, 1988).

(4) Conclusions

Making “typical” risk condusions regarding the aquatic risk of chlorpyrifos to thregened and
endangered Pacific saimon and steelhead is confounded by a number of factors. On alethal bass,
chlorpyrifosis very highly toxic to fish and can have sublethd effects | nvertebrate food supply
may be dfected if these fish feed on aquatic arthropods, most of which arevery sensitive. But
invertebrates in other phyla are quite a bit less sensitive. Even among aquatic arthropods, where at
least one toxicity tes shows LC50 values less than 1 ppb, there are often other test data for similar
species showing LC50 values 10 or sometimes 100 times higher (i.e., less toxic) than the most
sensitive testsexhibit. Sensitivity differences ware a0 found in a pond sudy (Siefert et d., 1988,
ascited in EFED ERA, p75-76) where 19 of 55 invertebrae taxa exposed to chlorpyrifos
concentrations were significantly reduced in numbers, at concentrations as low as 0.51 ppb. These
data indicate that 36 taxa were not reduced in statsitically significant numbers. In amicrocosm
study, Giddings (1993) found that macroinvertebrate communitieswere not markedly affected at
levelsbelow 0.3 ppb. The applicability of eithe pond or microcosm studiesto salmon and
steelhead situations in |atic waersisquedionable.

While the high toxicity of chlorpyrifosis fairly clear, the potential exposure is not, and the actual
risk is based upon a combination of toxicity and exposure. PRZM-EXAMS models are based
upon pond scenarioswhich may initidly be comparable to fird order sreams. Disspation should
occur much morerapidly in dreams, but & lesst some and perhaps a moderate amount, of the
chlorpyrifos loss from thewater column will be due to adsorption to sediments, where it could be
avdlable to benthicinvertebrates. In addition, it should be noted aggin that the PRZM-EXAMS
modelsmaximizeall of the inputs by congdering maximum goplication rates, maximum number of
applications, mnimum intervals, and conservative environmental fate and trangort perameters.
The modds aso assume that 100% of the modeled area s treated with the pesticide. On this bas's,
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every use site for which aPRZM-EXAMS model has been used with chlorpyrifos exceeds the risk
criteria for both direct effectsto fish and indirect effectsto aguatic invertebrates.

Maximizing the modeling parameters can be appropriate for some, probably few, situations with
high pest presaure and somewhat atypical application conditions, and where there isa concern for
direct effects such asto fish. When the concern isfor indirect effeds, such asthe avalability of
adequate food supply, then use of more typical conditionsis warranted, especidly in considering
the percentage of an areathat is treated and the size, location, and type of the receiving water that
isexposed through runoff and/or drift. Thisdl provides great uncertainties about aquatic
concentrations that may actually beoccurring Despitethisdifficulty, the toxicity data do allow us
to determine the concentrationsof concern. Based upon our beg professional judgement, OPP
believes that aguatic concentrations of chlorpyrifos below 0.09 ppb will be protective of listed
salmon and stedhead for direct effeds and that aguatic concentrationsbelow 0.05 ppb will be
protective of the aquatic invertebrate food supply for these fish. Aquatic concentrations somewhat
above these levels might not be a concern, but there is too much uncertainty to recommend higher
levels. Except for the potentid exposure of benthic invertebrates, there appearsto belittle
opportunity for chronic exposure of chlorpyrifos to stream-dwelling species.

Targeted monitoring data may provide the most appropriate data on concentrations of chlorpyrifos
in aquatic sysems, at least with respect to the areas monitored. Dow A groSciences took daily
samples of water from three stes on Orestimba Creek in the San Joaquin River Basin (Spurlock,
2002); such a sampling regimen should capture peak values. Spurlock reported 1150 samples
taken during the time of this study, and several dozens had chlorpyrifos levels above 0.15 ppb; the
6 highest samples had over 1 ppb of chlorpyrifos. It should be noted that Orestimba Creek isin an
areathat is strongly agricultural on both sides, and dominated by crops on which chlorpyrifos can
be used; it islikely that this is the word possible case for a cresk scenario. Unfortunaely, the
sampling regimen did not apparently include the San Joaguin Rive into which Orestimba Creek
flows Other monitoring daa from other years presented by Spurlock (2002) indicate only one
sample in the San Joaquin River that exceaded the 0.09 ppb level of concern for direct effeds on
listed fish; 9 samples were at or above the 0.05 ppb levd of concern for indirect effects

Additional samplesin the Merced River also exaeeded the conaern levelsfor dired effects(2
samples) and indirect effects (5 additional samples) of chlorpyrifos.

These monitoring data show that chlorpyrifos concentrations in aquatic systems may exceed
criteiafor both direct and indirect effeds. While mog of the exceedances occurred in Orestimba
Creek, which is not good salmon and steelhead habitat, if it provides any at all, there were afew
exceedances in the San Joaquin and Merced Rivers. Spurlock (2002) did indicate that the use of
chlorpyrifos has steadily decreased in recent years. In 2000, reported applications of chlorpyrifos
in the Sacramento and San Joaquin river basins were 42 percent of that in 1997. The highest river
concentrations of chlorpyrifos were reported during the early 1990s, however, recent river
sampling for both has been limited. There have been no river detections of chlorpyrifos since
March 1995.

Spurlock (2002) also reported that chlorpyrifos residues wer e not typically found in urban streams,
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but Arcade Creek near Sacramento was an exception. It isal possible tha urban useselsawhere
may not have been followed by aguatic resdue monitoring. In any case, the deetion of essentially
al homeowner uses, and most other residential uses, should significantly reduce riks in waters that
dranurbanareas Thereisapotential for continued termiticide use until the phase-out is
compleed at the end of 2005, although there is some possibility that acceptable data to support the
continued termiticide use of chlorpyrifos will be submitted. The termiticide use could be a concern
when incompletdy tregted areas are not adequaely covered before storm events. However, it is
thought tha the larges contribution, by far, to urban aquatic environments was from the use by
homeowners, primarily on turf, that is no longer aregidered use.

The conclusions reached below, then, are based upon the 0.09 ppb concern level for direct effects
to sdmon and steslhead and the 0.05 ppb concem level for their aguatic arthropod food supply.
For direct effects, it is considered that any use reflected by the PRZM-EXAMS modelsin Tables
13 and 14 adjacent to where listed salmon or steelhead occur would be a concern for direct effects
unless the acreagetreated were minuscule (e.g., an acre or two), or in larger bodiesof water
including the migratory corridors. A no-spray buffer, even a small one, would mitigate some
situations Therefore, for diredt effects the key aspect of “may affect” determinations is the
location of usenext to ssimon bearing waterswhere therewould not be suffiaent dil ution.

For indirect effeds, the “may affect” determinations will be made on the basis of populaion
effects on the aguatic arthropod food supply for listed sdimon and steelhead. In such cases,
“adjacency” is not as critical afactor because harm to one or afew individuas of the food source
should not be a factor, but loss of populations would be. Therefore, the extent of usage in an area
is more relevant and the typical, rather than maximum rates of application can also be a
consideration.

For al ESUs, there are and always will be uncertainties Our information used in making the
determinationsis exiding data generated in the past. We can make projections for the future but
we can provide little assurance that something will not changeto render our projedionsinto the
future moot. Our intent is to use the best available scientific and commercial data and then to
apply our best professional judgement.

4. Listed salmon and steelhead ESUs and comparison with chlorpyrifos use areas

The sources of daa avalable on dhlorpyrifos use are considerably different for California than for
other states. California has full pesticide use reporting by al applicators except homeowners.
Oregon hasinitiated a processfor full use reporting, but it isnot in place yet, and may not bein
place very soon for budgetary reasons. Washington and Idaho do not have such a mechanism to
our knowledge.

The latest information for California pesticide use is for the year 2001 [URL :
http://mww.cdpr.ca.gov/docs/pur/purmain.htm]. The reported information to the County
Agricultural Commissioners includes pounds used, acres treated for agricultural and certain other
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uses, and the specific location treated. The pounds and acres are reported to the state but the
specific location information is retained at the county level and isnot readily available. Table 17
presentschlorpyrifos usage over the past nine years in California. Table 18 presentsall of the
chlorpyrifos uses in California for 2001 where there were more than 100 pounds for aste. The
tables further below for each ESU include dl of the usesreported to California’ s Department of
Pesticide Reguldion (DPR). However, uses in any county that are less than 100 pounds are not
reported by use; they are included as “other”.

The use of chlorpyrifos for termites is scheduled to be phased out by 2005. However, the phase-
out agreement does provide a possibility that the termite uses could be continued if certain efficacy
data are submitted. Therefore, we have included California s usage data for termite control, even
though it will go down, and seemslikdy to end. We do not have comparable daa for the Pacific
Northwest; Giesy et d. (1999) present data showing that Washington gate had only 0.08% of al
termiticide treatments in the country and had anincident rate of 0.0138% for aquatic
contamination. While they could not deny some figh kills and other adverse incidents from
termitiades on a national basis, they did suggest that the rates of these occurring are low enough to
not be agenerd concern. In most cases, misusg, i.e, not following label directions, seems to have
been involved.

The landscape maintenance usage category for Californiaincludes both use by commercial
goplicaors around home and busness landscaping and the golf courseuse. Use of chlorpyrifosin
residentid aress, whether by homeownersor commercial applicators has already completed the
phaseout period. However, use on golf coursesis alowed to continue, although at 1/4 the pre-
2000 application rate. We included the landscape maintenance usage information in the tables
beow, but we are unable to didinguish residentia and business area landscagping usage which will
not continue from the golf course usage which will.

Table 17. Reported use of chlorpyrifos in California, 1993-2001, in pounds of active
ingredient.

Y ear 1993 1994 1995 1996 1997 1998 1999 2000 2001

Use 2,246,121 | 2,887,838 3385416 2,687,809 3,152,564 | 2,355,626 2,257,936 2,093,382 1,673,183

Table 18. Reported use of chlorpyrifos, by crop, for 2001 in California. Only crops with 100
or more pounds of chlorpyrifos included in this table, but all reported chlorpyrifos use is
included in county use profiles.

crop or site Ib ai. used acres treated

cotton 271892 291412
structurd ped control 251069 -
alfalfa 231550 453129
almond 162846 94748
orange 148604 70290
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crop or site Ib ai. used acres treated

walnut 141558 79623
lemon 66648 20000
grape 63375 36527
broccali 58984 48543
sugarbeet 48350 77494
peach 29058 14986
nectarine 23104 12967
plum 20434 10735
corn, fied 20089 20471
cauliflower 17453 18657
aple 12468 7934
nursery - outdoor 9563 -
corn, sweet 9546 29356
landscape maintenance 9,087 -
pear 8,612 5220
asparagus 1,242 7229
brussel sprout 6609 7350
cabbage 6,075 5870
Ssweet potato 5,539 2781
strawbery 5194 5724
fig 4871 2455
prune 4,042 2483
grapefr it 3,727 2544
tangerine 3,106 1544
chinese cabbage 2,683 2507
rights-of-way 2424 --
citrus 1,716 593
onion, dry 1645 1684
tangdo 1365 618
bok choy 1,087 960
bean, dried (commodity)?® 996 --
cherry 991 635
kde 816 907
grass, seed 705 231
radish 704 523
wheat 691 1298
animal premises 632 -
mint 585 442
sorghum/milo 514 717
sunflower 427 543
turf/sod 411 406
avocado 365 400
chinese greens 301 156
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crop or site Ib ai. used acres treated

rappini 253 131
herb, spice 163 108
cucumber (commodity)?® 149 --
regulatory ped control 111 --
public health® 106 --
total 1673183 --

a. Commodity treatmentsare post harvest, not in the field.
b. Public health treatments can be mosquito or fire ant treatments; 95 of these pounds were in San Diego County.

Information in the tablesbelow for Oregon, Washington, and Idaho are for the acreage of the
cropson which chlorpyrifoscan be used. These aaeage dataweretaken fromthe 1997 USDA
agriculturd census. The amount of chlorpyrifos used on each crop in each county is not known.
Data on the percentage of crop area treated with chlorpyrifos are available for some aops for
Washington (Doane Market Research; WSDA 2002), and national percentages for many crops are
reported in OPP' s Quantitaive Usage Analysis. The crops with the greatest potentid chlorpyrifos
use in Washington, Oregon, and Idaho, based on percentage of aop acres treated in Washington,
arethe following:

sugarbeets (72% of crop acres in WA treated, 1998)
apples(91% of crop acresin WA treated, 1997)

pears (44% of crop acresin WA treated, 1998)
cherries (51% of stonefruit acesin WA treated, 1998)
dry onions (30% of crop acresin WA treated, 2000).

Cropswith high acreage (> 25,000 acrestotal) in WA, OR, ID counties containing sdmonid
ESUs but for which little chlorpyrif os useis likely, are the following:

wheat (4,000,000 acres, 1% of crop acres treated nationwide)

alfalfa (745,818 acres,; 3% of crop acrestreated naionwide; 1% in WA, 1998)
corn (83,018 acres; 7% of crop acrestreated nationwide; 6% in WA, 2000)
grapes (48,566 acres; <1% of aop acres treated nationwide; 7% in WA, 2000)
filberts (32,588 acres; 6% of crop acres treated nationwide)

snap beans (25,619 aaes chlorpyrifos used for seed treatment only).

grass seed (500,000 acres; chlorpyrifos used on 10,000 acres)?

Mint also has high acreage in these counties (73,865 acres). T he percentage of acres treated with
chlorpyrifos is unknown and presumed to behigh.

2 personal communication, Mark Melbye, Linn County Extension Service, March 31, 2003
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About 18% of Christmas treesin Oregon are treated with chlorpyrifos.®

Based on this informaion from the QUA, chlorpyrifos use inldaho countieswith sdmonid ESUs
is estimated to be low. This is consistent with USGS data (Attachment 1). The countiesand crops
in Washington and Oregon with the greatest potential for chlorpyrifos use are the following (acres
in parentheses):

Adams, WA: mint (7,328), apples (3,457), sugarbeets (1,570)

Benton, WA apples (18,425), pears (472), charies(3,219), sugarbeets (4,284), dry onions
(3,398)

Chelan, WA: apples (17,096), pears (8,298), cherries (3,704)

Douglas, WA: apples (14,383), pears (1,104), cherries (1,842)

Franklin, WA: goples(9,000)

Grant, WA: apples (33,615), pears (998), cheries(3,470), sugarbeets (10,792), dry onions
(6,214), mint (15,610)

Okanogan, WA: apples (24,164), pears (3,280), cherries (1,003),

Walla Walla, WA: apples(5,222), cherries(280), dry onions(2,172)

Whitman, WA: mint (12,577)

Y akima, WA: apples (75,264), pears (10,190), cherries (6,129)

Crook, OR: sugarbeets (1,510), mint (5,501)

Hood Rive, OR: apples(2,592), pears (11,788), cherries (1,081)

Jackson, OR: peas (9,387)

Lane, OR: mint (5,350)

Union, OR: sugarbeets (1,035), mint (9,226)

Wasco, OR: cheatries(7,352)

In addition, there is afairly high potentia for use on wheat, grass seed, and dfafa None of these
crops is treated with chlorpyrifos to a great extent, but based upon the very high acreage grown,
they gill mug be considered significant. 1n the whole state of Washington, for example the 1997
agricultural census reports 2.4 million acres of wheat grown and 460,000 acresof alfalfa.
Although only 1% of winter wheat and 3% of afalfaare treated on a national basis, that rate
would lead to 24,000 acres of wheat and almost 15,000 acres of alfalfa being treated with
chlorpyrifos.

In the tables below for each ESU, data are not included for chlorpyrifos usesthat have been
cancelled.

Dow AgroSciences provided input on the ESUs and the acreages of crops where chlorpyrifos
could beused. They gated with information presented in the diazinon andyss previoudy
developed. That informaion on thedistribution of the ESUs was taken almost entirely from

3 National Agricultural Statistics Service, Agricultural Chemical Usage, 2000 Nursery and Floriculture
Summary at http://usda.mannlib.cornell.edu/reports/nassr/other/pcu-bb/#nursery
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Federal Regider Notices relating to listing, critical habitat, or status reviews. Dow AgroSciences
stated the following:

“Initially, decriptions of ESU occurrencewere taken diredly from OPP' s analysis of
diazinon risks to endangered and threatened salmon and sted head, which relied upon
existing ESU maps available from NMFS. Due to atered descriptions of the ESU critical
habita published in the Federal Register in recent years, many of these maps are out of
date. Some error was therefore likely in determining the counties containing agricultural
land and falling within ESU boundaries. To correct this deficiency Dow AgroSciences
redrew the ESU boundaries, taking into account the most current published descriptions.
Attachment 5 gives the details of the processby which ESUs were delineated using the
new critical habitat desariptions. Also provided is an analysisof county contribution to
potentid chlorpyrifosloading in critical habitat based on factors such asdevdion andyss
and location of various caegories of federal |land where chlorpyrifos use does nat occaur.”

“Any counties that were added or removed from OPP’ s andyss as a result of redrawing
the ESU boundaries are reflected in the andysis and risk conclusions for spedfic ESUs
discussed in the following sediions.”

Giddings et a., (2003) present more details in the ancillary materials transmitted, and use a redline-
strikeout approach to make changeseasily identifiable.

It is OPP' s intent to be asaccurate as posdsble in thedelineation of these ESUs We note that Dow
AgroSciences have made several adjustments with which we agree, e.g., where we omitted a
county through oversight. We also note a couple of “corrections’ with which we do not agree, and
a couplethat we tentatively disagree with, subject to feedback from NMFS. Specifically, the
latter have to do with countiesthat have water within the HUC code, but wherethe counties do
not abut the migratory rivers. Most specifically, theserelate to Clackamas and Washington
counties in Oregon and the migratry corridorsfor Upper Columbia and Snake River ESUS, for
example. We projected that migrating salmon and steel head, whether upstream or downstream,
would stay in the rivers rather than go up side channels and tributaries. If thisis correct, then
Clackamasand Washington counties would not be directly associated with the Columbia River
migratory corridor. If thisis incorrect, we can make the appropriae adjustments. We do not
believe that the assessment of potertial chlorpyrifos effects would change regardlessof this fector.

Please note that OPP will be transmitting a separate analyss of ESUs and their critical habitat to
NMFS. Thisanalysiswill include what we perceive to be the mog appropriae boundaries for
designated aitical hebitat. We will be requesting comments from NMFS on the counties to be
induded. Depending upon NMFS comments, we will make any corrections and then will
compare theresults with those conaultation packages previously transmitted. As dated above for
chlorpyrifos, we do nat believe that any corrections will materidly change therik asessments.
However, adjustments may result in changes on where protective measuresneed to be taken after
consultation is completed. We are not asking for comments on ESUs as part of this particular
package.
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(a) Steelhead

Stedhead, Oncorhynchus mykiss, exhibit one of the mod complex suites of life history traitsof
any salmonid species. Steelhead may exhibit anadromy or freshwater residency. Resident forms
are usualy referred to as “rainbow” or “redband” trout, while anadromous life forms are termed
“steelhead.” The relationship between these two life forms is poorly understood; however, the
scientific name was recently changed to represent that both forms are a single species.

Steelhead typically migrate to marine watersafter spending 2 years in fresh water. They then
reside in marine waters for typically 2 or 3 years prior to returning to their natal stream to spawn as
4-or 5-year-olds. Unlike Pacific salmon, they are capable of spawning more than once before they
die. However, it israre for geelhead to spawn more than twice before dying; mog that do so ae
females. Steelhead adultstypically spawn between December and June.

Depending on water temperature, steelhead eggsmay incubate in redds (spawning beds) for 1.5 to
4 months before hatching as devins. Following yolk sac absorption, alevins emerge as fry and
begin actively feeding. Juveniles rear in fresh water from 1 to 4 years, then migrate to the ocean as
“gnolts.”

Biologically, stedhead can be divided into two reproduct ve ecotypes. “ Stream maturing” or
“summer steelhead” enter fresh water in a sexually immature condition and require several months
to maure and spawn. “Ocean maturing” or “winter dedhead” enter fresh water with well-
developed gonads and spawn shortly after river entry. T here are also two major genetic groups,
applying to both anadromous and nonanadromous forms: a coagal group and an inland group,
separated approximately by the Cascade crest in Oregon and Washington. Cdifornia is thought to
have only coadal geelhead while Idaho has only inland steelhead.

Higtoricdly, sedhead were digributed throughout the North Pecific Ocean from the K anchaka
Peninsulain Asiato the northern Bga Peninaula, but they are now known only as fa south as the
Santa Margarita River in San Diego County. Many populations have been extirpated.

(1) Southem California Steelhead ESU

The Southern California seelhead ESU was proposed for listing as endangered on August 9, 1996
(61FR41541-41561) and the listing was made final a year laer (62FR43937-43954, Augud 18,
1997). Critical Habitat wasproposed February 5, 1999 (64FR5740-5754) and designated on
February 16, 2000 (65FR7764-7787). ThisESU rangesfrom the SantaM aia River in San L uis
Obispo County south to San Mateo Creek in San Diego County. Steelhead from this ESU may
also occur in Santa Barbara, Ventura and Los Angeles counties, but this ESU apparently isno
longer considered to be extant in Orange County (65FR79328-79336, December 19, 2000). The
San Mateo Creek watershed a0 includes a small portion of the southwed corner of Riverside
County, but the areaisin the Cleveland Nationa Forest. Chlorpyrifosis not used in forests, so
Riverside County was excluded from the analysis. Hydrologc units in this ESU are Cuyama
(upstream barrier - Vaquero Dam), Santa Maria, San Antonio, Santa Y nez (upgream barrier -
Bradbury Dam), Santa Barbara Coastal, Ventura (upstream barriers - Casitas Dam, Robles Dam,
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Matilja Dam, Vern Freeman Diversion Dam), Santa Clara (upstream barrie - Santa Felicia Dam),
Calleguas, and SantaMonica Bay (upstream barrier - Rindge Dam). Counties comprising thisESU
show avery high percentage of declining and extinct populations.

River entry ranges from early November through June, with pesksin January and February.
Spawning primarily begins in January and continues through early June, with peak spawningin

February and March.

Within San Diego County, the San Mateo Creek runsthrough Camp Pendleton Marine Base and
into the Cleveland National Forest. While there are agricultural uses of pesticides in other parts of
Californiawithin the range of this ESU, it would appear that there are no such usesin the vianity
of San Mateo Creek. Within Los Angeles County, this stedhead ooccurs in Malibu Creek and

possibly Topanga Creek. Nether of these creeks drain agricultural aress.

Reportable usage of chlorpyrifos in counties where this ESU ocaurs are presented in Table 19.

Table 19. Use of chlorpyrifos in counties with the Southem California steelhead ESU.

County Crop Usage (pounds) Acres treated

San Diego avocado 365 400
grapelr uit 278 284
landscape maintenance 536
lemon 612 551
orange 634 888
strawbary 283 285
nursery 844
structura (termites) 4582
other 172

Los Angeles alfafa 626 1,490
landscape maintenance 870
nursery 269
structurd (termiteg 85950
other 34

Ventura broccali 1948 2433
cabbage 1070 1108
corn 711 720
cucumber 149
landscape maintenance 176
lemon 49430 14,716
orange 1817 1,581
strawberry 3434 3,859
nursery 342
structurd (termitey 858
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County Crop Usage (pounds) Acres treated
other 266

San LuisObispo dfalfa 110 150
aple 180 90
bok choy 542 479
broccali 3,764 2,818
cabbage 145 137
cauliflower 980 1,228
chinese cabbage 1853 1,640
grape 2199 1,107
landscape maintenance 124
lemon 1386 826
orange 373 164
nursery 122
structurd (termitey 1048
other 112

Santa Barbara aople 343 201
broccali 14707 12,521
cabbage 1096 1,121
cauliflower 4783 5,589
chinese cabbage 310 321
corn 163 179
grape 1550 1,773
lime 119 222
strawbery 314 322
walnut 479 467
nursery 2150
structurd (termitey 478
other 337

Agriculturd chlorpyrifos use within the Southern California steelhead ESU ismoderate; termiticide
use has been hich. The greated agriculturd useis on lemons in Ventura County and broccoli and
cauliflower in Santa Barbara County. The use of chlorpyrifos in these counties may affect this the
southern California Steelhead ESU. Applicators following DPR’s bulletins will have a buffer area
which should reduce the impacts  But the high uses may till be a concern if they occur close to
salmon bearing streams.

(2) South Central California Steelhead ESU

The South Central California seelhead ESU was proposed for listing as endangered on August 9,
1996 (61FR41541-41561) and the listing was made final, asthreatened, a year later (62FR43937-
43954, August 18, 1997). Criticd Habitat wasproposed February 5,1999 (64FR5740-5754) and
designated on February 16, 2000 (65FR7764-7787). This coastal steelhead ESU occupies rivers
from the Pgaro River, Santa Cruz County, to (but not including) the Santa Maria River, San Luis
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Obispo County. M ost rivers in this ESU drain the Santa Lucia Mountain Range, the southernmost
unit of the California Coast Ranges (62FR43937-43954, August 18, 1997). River entry ranges
from late N ovember through March, with spawning occurring from January through April.

This ESU includes the hydrologic units of Pgjaro (upstream barriers - Chesbro Reservoir, North
Fork Pachero Reservoir), Estrella, Salinas (upstream barriers - Nacimiento Reservoir, Salinas
Dam, San Antonio Reservoir), Central Coastal (upstream barriers - Lopez Dam, Whale Rock
Reservair), Alisal-Elkhorn Sloughs, and Carmel. Counties of occurrence include Santa Cruz,
Santa Clara, San Benito, Monterey, and San L uis Obigpo.

There isconsiderableagriculturd usein mog counties within this ESU. There isa potential for
dedhead watersto drain agriculturd areas. Reportable usage of chlorpyrifosin counties where this
ESU occurs are presented in Table 20.

Table 20. Use of chlorpyrifos in counties with the South-Central Califomia steelhead ESU.

County Crop Usage (pounds) Acres treated

Santa Cruz aople 1255 818
broccali 168 130
brussel sprout 3224 3,516
cauliflower 201 198
other 502

Santa Claa aple 24 16
alfafa 167 241
broccali 223 234
Chinese cabbage 105 105
landscape maintenance 1687
Ssweet corn 329 358
grapes 626 314
structurd (termiteg 1250
other 331

San Benito afafa 209 210
aople 286 217
broccali 577 581
cabbage 1078 1,028
cauliflower 144 161
grape 277 139
walnut 1239 910
other 316
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County Crop Usage (pounds) Acres treated

Monterey bok choy 149 119
broccali 33002 24,682
brussel sprout 1541 1,550
cabbage 2255 1,955
cauliflower 11175 11,292
chinese cabbage 205 149
corn 114 46
grape 2568 1,442
kde 734 819
lemon 428 229
radish 599 259
rappini 253 131
walnut 239 120
structurd (termiteg 751
other 506

San LuisObispo afalffa 110 150
aople 180 90
bok choy 542 479
broccali 3764 2,818
cabbage 145 137
cauliflower 980 1,228
chinese cabbage 1853 1,640
grape 2199 1,107
landscape maintenance 124
lemon 1386 826
orange 373 164
nursery 122
structurd (termiteg 1048
other 112

Chlorpyrifos use within the South Central California geelhead ESU is moderate. The greatest uses
are on broccoli and cauliflower in Monterey county. Again, these acreages are high enough that
even with DPR’ s bulletins, an impact is possible and we therefore conclude that chlorpyrifos may

affeca the South Central Califomiastedhead ESU.

(3) Central California Coast Steelhead ESU
The Central California coast steelhead ESU was proposed for listing as endangered on August 9,
1996 (61FR41541-41561) and the listing was made final, asthreatened, a year later (62FR43937-
43954, August 18, 1997). Criticd Habitat wasproposed February 5, 1999 (64FR5740-5754) and
designated on February 16, 2000 (65FR7764-7787). T his coastal steelhead ESU occupies
Cdliforniariver basns fromthe Russian River, Sonoma County, to Aptos Creek, Santa Cruz
County, (inclusve), and the drainages of San Franciso and San Pablo Bays eastward to the Napa
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River (inclusive), Napa County. The Sacramento-San Joaquin River Basin of the Central Valley of
Cdiforniais excluded. Steelhead in mogt tributary sreamsin San Francisco and San Pablo Bays
gopear to have been extirpated, whereas mog coastd sreams sampled in the central Cdifornia
coast regon do contan steel head.

Only winter geelhead are found in thisESU and those to the south. River entry rangesfrom
October in the larger basns, late November in the smdler coastd basins, and continues through
June. Steelhead spawning begins in November in the larger basins, December in the smaller
coastal basins, and can continue through April with peak spavning generally in February and
March. Hydrologc units in thisESU include Russian (upstream barries - Coyote Dam, Warm
Springs Dam), Bodega Bay, Suisun Bay, San Pablo Bay (upstream barriers — Phoenix Dam, San
Pablo Dam), Coyote (upstream barriers- Almaden, Anderson, Calero, Guaddupe, Stevens Creek,
and Vasona Reservoirs, Searsville Lake), San Francisco Bay (upstream barriers - Calveras
Reservoir, Chabot Dam, Crystal Springs Reservoir, Del Valle Reservoir, San Antonio Reservoir),
San Francisco Coastal South (upstream barrier - Pilarcitos Dam), and San Lorenzo- Soquel
(upstream barrier - Newell Dam).

Counties of occurrence for this ESU are Santa Cruz, San Mateo, San Francisco, Marin, Sonoma,
Mendocino, Napa, Alameda, Contra Coda, Solano, and SantaClara counties(Table 21).

Table 21. Use of chlorpyrifos in counties with the Central California Coast steelhead ESU.

County Crop Usage (pounds) Acres treated

Santa Cruz gople 1255 818
broccoli 168 130
brussel sprout 3224 3,516
cauliflower 201 198
other 502

San Mateo brussel sprout 1816 2,257
structurd (termiteg 542
other 90

San Francisco other 40

Marin structurd (termitey 288
other 52

Sonoma aople 1380 1,408
landscape maintenance 615
structurd (termiteg 1252
other 83

Mendocino aple 225 112
pear 2195 1,867
structurd (termitey 349
other 23

Napa structurd (termitey 187
other 21
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County Crop Usage (pounds) Acres treated

Alameda structurd (termitey 877
other 3

Contra Costa asparagus 133 133
landscape maintenance 349
structurd (termitey 12663
other 100

Solano afalfa 1710 2,974
almond 506 287
grass, seed 705 231
sorghurm/milo 238 355
sunflower 172 133
walnut 2768 1,514
structurd (termitey 2816
other 148

Santa Claa aople 24 16
afalfa 167 241
broccali 223 234
Chinese cabbage 105 105
landscape maintenance 1687
sweet corn 329 358
grapes 626 314
structurd (termiteg 1250
other 331

Use of chlorpyrifosin this region is fairly low except for the potential termiticide use. Because of
the low usage the relaively few acres treated, the likelihood that the termiticide use will not
continue, and because of the provisions of DPR’s county bulletins, the use of chlorpyrifos may
affed, but is not likely to adversdy affed the South Central Califomia Steelhead ESU.

(4) California Central Valley Steelhead ESU

The Cdlifornia Central Vdley steelhead ESU was proposed for listing as endangered on August 9,
1996 (61FR41541-41561) and the listing was made final in 1998 (63FR 13347-13371, March 18,
1998). Critical Habitat was proposed February 5, 1999 (64FR5740-5754) and designated on

February 16, 2000 (65FR7764-7787).

This ESU includes popul ations ranging from Shasta, Trinity, and Whiskeytown areas, along with
other Sacramento River tributaries in the North, down the Centra V dley along the San Joaquin
River to and including the Merced River in the South, and then into San Pablo and San Francisco
Bays. Counties at least partly within this area are Alameda, Amador, Buite, Calaveras, Colusa,
Contra Costa, Glenn, M arin, Merced, Napa, Nevada, Placer, Sacramento, San Benito, San
Francisco, San Joaquin, San Mateo, San Francisco, Santa Clara, Shasta, Solano, Sonoma,
Sanislaus, Sutter, Tehama, Tuloumne, Yolo, and Yuba A large proportion of thisareais heavily
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agriculturd, but thereare aso large amounts of urban and suburban areas. Usage of chlorpyrifos
in counties wherethe California Central Valley sed head ESU occurs is presented in Table 22.
Most agriculturd useof chlorpyrifos would likdy beas a spray in orchards during the dormant

season.

Table 22. Use of chlorpyrifos in counties with the California Central Valley steelhead ESU.

County Crop Usage (pounds) Acres treated

Alameda structurd (termiteg 877
other 3

Amador walnut 263 132
other 51

Butte afafa 342 645
almond 3886 2,529
orange 113 97
peach 211 142
prune 269 205
walnut 18536 10,019
structurd (termitey 203
other 105

Calaveras walnut 260 155
other 12

Colusa afalfa 613 1,189
almond 974 696
cotton 2880 3,373
walnut 1543 834
other 120

Contra Costa asparagus 133 133
landscape maintenance 349
structurd (termitey 12663
other 100

Glenn afalfa 1548 2,796
almond 3754 2,327
cotton 951 1,029
orange 233 110
sunflower 146 279
walnut 6488 3,771
other 96

Marin structurd (termitey 288
other 52
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County Crop Usage (pounds) Acres treated

Merced afafa 8022 14503
almond 21396 15,623
asparagus 223 224
chinese cabbage 138 132
corn 2964 3,020
cotton 8916 9,167
fig 2684 1,350
orange 1044 541
Sweet potato 4868 2,457
walnut 4365 2,481
structurd (termitey 5846
other 402

Napa structurd (termitey 187
other 21

Nevada structurd (termitey 748
other 26

Placer structurd (termiteg 17713
landscape maintenance 109
other 32

Sacramento afafa 1632 2,325
aople 326 162
corn 180 181
landscape maintenance 1420
pear 696 348
walnut 181 119
nursery 104
structurd (termitey 24720
other 46

San Benito afalfa 209 210
aple 286 217
broccali 577 581
cabbage 1078 1,028
cauliflower 144 161
grape 277 139
walnut 1239 910
other 316

San Joaquin dfalfa 5650 11,422
almond 5890 3,265
aple 661 538
asparagus 2263 2,311
corn 3179 2,348
pear 146 73
walnut 18506 10,482
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County Crop Usage (pounds) Acres treated
nursery 139
structurd (termitey 13690
other 309

San Mateo brussel sprout 1816 2,257
structurd (termiteg 542
other 90

San Francisco other 40

Santa Claa aople 24 16
afafa 167 241
broccali 223 234
Chinese cabbage 105 105
landscape maintenance 1687
sweet corn 329 358
grapes 626 314
structurd (termitey 1250
other 331

Shasta mint 249 189
turf/sod 324 320
walnut 352 175
other 122

Solano afalfa 1710 2,974
almond 506 287
grass, seed 705 231
sor ghunvmilo 238 355
sunflower 172 133
walnut 2768 1,514
other 148

Sonoma aple 1380 1,408
landscape maintenance 615
structurd (termite 1252
other 83

Stanidaus afafa 5199 10,136
almond 36984 20,605
animal premises 452
aple 1528 872
citrus 741 100
corn 3595 3,102
Sweet potato 671 325
walnut 23188 12,878
structurd (termitey 9504
other 238

Page 57 of 134




County Crop Usage (pounds) Acres treated
Sutter afafa 547 1143
bean, dried 981

cabbage 104 133
peach 610 376
walnut 16541 8,806
structurd (termiteg 254
other 330

Tehama afafa 553 863
almond 2704 1,422
prune 107 160
walnut 7847 4514
other 23

Tuolumne other 172

Yolo afalffa 7657 14996
almond 267 157
cotton 699 751
pear 143 96
sorghurm/milo 260 330
walnut 5005 2869
nursery 759
structurd (termitey 972
other 148

Y uba peach 160 80
pear 268 162
prune 540 285
walnut 6022 3,075
structura (termites) 676

There issubstantial use of chlorpyrifos on orchards as well ascotton and alfalfa, within the
California Central Vdley steelhead ESU. The use of chlorpyrifos may affect this ESU. DPR’'s
bulletins will mitigate most of the risk, but cannot completely eliminate the “may affect”
determination for the CalifomiaCentrd Vdley Steelhead ESU.

(5) Northem California Steelhead ESU
The Northern California steelhead ESU was proposed for listing as threatened on February 11,
2000 (65FR6960-6975) and the listing was made final on June 7, 2000 (65FR36074-36094).
Critical Habitat has not yet been officially established. This Northern California coastal steelhead
ESU occupies river basins from Redwood Creek in Humboldt County, CA to the Gualala River,
inclusive, in Mendocino County, CA. River entry rangesfrom Augud through June and gpawning
from December through April, with peak spawning in January in the larger basins and in late
February and March in the smaller coastal basins. The Northern California ESU has both winter
and summer geelhead, including what ispresently considered to be the southernmog population of
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summer steelhead, in the Middle Fork Eel River. Counties included appear to be Humbol dt,
Mendocino, Trinity, Glenn, Lake, and Sonoma Glenn and Lake counties are excluded from this
partiaular andyss because the hydrologic unitsin these counties are entirely within the Mendocino
National Forest, where there will be no chlorpyrifos usage. Table 23 showsthe reported use of
chlorpyrifosin these counties.

Table 23. Use of chlorpyrifos in counties with the Northem California steelhead ESU.

County Crop Usage (pounds) Acres treated
Humbol dt other 20
Mendocino aople 225 112
pear 2195 1,867
structurd (termiteg 349
other 23
Sonoma aple 1380 1,408
landscape maintenance 615
structurd (termitey 1252
other 83
Trinity other 2

Chlorpyrifos use within the Northern California steelhead ESU islimited. | conclude that with the
provisions of the DPR bulletins, chlorpyrifos use may affect, but isnot likely to adversly affect
the Northern Cdifornia Sted head ESU.

(6) Upper Columbia River Steelhead ESU

The Upper Columbia River steelhead ESU was proposed for listing as endangered on August 9,
1996 (61FR41541-41561) and the listing was made find ayear later (62FR43937-43954, August
18, 1997). Critical Habitat was proposed February 5, 1999 (64FR5740-5754) and designated on
February 16, 2000 (66FR7764-7787).

The Upper Columbia River steelhead ESU ranges from several northern rivers close to the
Canadian border in central Washington (Okanogan and Chelan counties) to the mouth of the
ColumbiaRiver. The primary areafor spavning and growth through the smolt sage of thisESU is
from the Y akima River in south Central Washington upstream. Hydrologic unitswithin the
spawning and rearing habitat of the Upper Columbia River steelhead ESU and their upstream
barriers are Chief Joseph (upstream barrier - Chigf Joseph Dam), Okanogan, Similkameen,
Methow, Upper Columbia-Entiat, Wenatchee, M oses-Coulee, and U pper Columbia-Priest Rapids.
Within the spawning and rearing areas, counties are Chdan, Douglas, Okanogan, Grant, Benton,
Franklin, Kittites, and Y akima, all in Washington.

Note: AdamsCounty, WA was not one of the counties named in the criticd habitat FR Notice, but

appears to beincluded in a hydrologic unit named in that notice. We have included it here, but
seek NMFS guidance for future efforts.
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Areas downgream from the Y akima River are used for migration. Additiona countiesthrough
which the ESU migates are Walla Wdla, Klickitat, Skamania, Clark, Cowlitz, Wahkigkum, and
Pacific, Washington; and Gilliam, Morrow, Sherman, Umatilla, Wasco, Hood River, Multhomah,
Columbia, and Clatsop, Oregon.

Note: As discusd at the begnning of the ESU discussons, we have excluded Clackamas and
Washington counties in Oregon from the migratory corridors.

Table 24 shows the cropping information where chlorpyrifos can be used in Washington counties
where the Uppea Columbia River steelhead ESU islocated. Table 25 shows the information for
the Oregon and Washington counties wherethisESU migrates. In these tebles if there is no
acreage given for a specific crop, thismeansthat there are too few growers in the area for USDA
to make the data available.

Table 24. Crops on which chlorpyrifos can be used in counties containing sp awning and
rearing habitat for the Upper Columbia River steelhead ESU.

State  County Crops and acreage planted Acres Totd acreage

WA | Adams corn (5,388), wheat (303,813), sugarbeets 353,370 | 1231999
(1,570), grass sed (7,487), dfalffa (22,350),
asparagus (422), snap beans(102), dry
onions (1,453), apples (3,457), cherries,
grapes pears, mint (7,328)

WA | Benton corn, wheat (130,981), sugarbeets (4,284), 192398 | 1089993
grassseed, afafa (13,241), asparagus
(1,638), dry onions(3,398), apples (18,425),
apricots (174), cherries (3,219), grapes
(15,929), nectarines (106), peaches(149),
pears (472), plums & prunes (180), walnuts
(41), mint, nursary crops (161)

WA | Chelan wheat (1,864), adfafa(1,210), apples 32353 1869848
(17,096), apricots(81), cherries (3,704),
nectarines (22), peaches (21), pears (8,298),
plums & prunes (3), wanuts, Christmas trees
(42)?, nursery crops(12)

WA | Douglas wheat (200,291), afafa (1,763), apples 219963 | 1165158
(14,383), apricots(315), cherries (1,842),
nectarines (91), peaches (167), pears (1,104),
nursery aops (7)
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State  County

Crops and acreage planted

Acres

Totd acreage

WA

Franklin

corn (11,337), wheat (109, 627), sunflower
(698), sugarbeds, grass seed, alfalfa
(70,943), asparagus(8,610), snap beans
(236), carrots (3,574), dry onions (4,074),
apples (9,000), apricots (68), cherries
(2,165), grapes (2,813), nectaines(129),
peaches (262), pears (156), plums & prunes
(43), walnuts, strawberries(17), mint (1,586)

225,338

794999

WA

Grant

corn (29,953), wheat (203,498), sugarbeets
(10,792), grass sed (6,801), afalfa
(115,509), asparagus(940), snap beans
(671), carrots (2,207), dry onions (6,214),
apples (33,615), apricots (266), cherries
(3,470), grapes (3,132), nectaines (163),
peaches (261), pears (998), plums & prunes
(5), filberts, walnuts (5), strawberries(2),
mint (15,610), nursary crops (1562)

435674

1712881

WA

Kittitas

wheat (5,224), dfalfa (8,571), apples (1,859),
cherries, peaches (1), pears (331), plums &
prunes (1), filberts (1), mint (409), Christmas
trees (23)°

16420

1469862

WA

Okanogan

wheat (8,410), alfalfa (21,880), broccoli (1),
carrots (1), apples (24,164), apricots (13),
cherries (1,003), nectarines (38), peaches
(67), pears (3,280), plums& prunes (1),
filberts (10), walnuts (29), strawberries,
Christmas trees (22)%, nursery crops(25)

58944

3371698

WA

Y akima

corn (12,680), wheat (50,430), grass seed
(1,070), alfafa (33,833), asparagus (7,034),
snap beans (106), cabbage (144), dry onions,
turnips (40), apples(75,264), apricots(285),
cherries (6,129), grapes (15,529), nectarines
(605), peaches (1,438), pears (10,190), plums
& prunes (478), filberts(6), walnuts (11),
nursery aops (408)

215680

2749514

Table 25. Crops on which chlorpyrifos can be used in counties in the migration corridor of
the Upper Columbia River steelhead ESU.
State County

Crops and acreage planted

Acres

Totd acreage

OR

Clatop

alfalfa, apples cranberries (32), Christmas
trees (72)*, nursery crops(3)

107

529482
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State

County

Crops and acreage planted

Acres

Totd acreage

OR

Columbia

corn (48), wheat, alfafa (421), apples(39),
cherries (7), grapes(6), peaches, peas (12),
plums& prunes (2), filberts walnuts(11),
other nuts, strawberries (6), Christmas trees
(1,239)*

1791

420332

OR

Gilliam

wheat (95,584), dfafa (2,450)

98034

770,664

OR

Hood River

wheat, afalfa (443), broccoli, apples(2,592),
cherries (1,081), grapes(63), peaches (13),
pears (11,788), Christmastrees (178)

16158

334,328

OR

Morrow

corn (9,276), wheat (167,070), sugarbeets,
grassseed (1,113), alfalfa (22,180), dry
onions (1,284), apples

200923

1301021

OR

Multnomah

wheat (1,688), grass seed, alfalfa (389),
broccoli (29), cabbage (459), carrots,
cauliflower (55), turnips, apples (51), cherries
(8), grapes (28), peaches (36), peas (25),
plums & prunes (3), walnuts (2), other nuts,
strawbatries(171), Christmas trees(273)7,
nursery aops (2609)

5826

278,570

OR

Sherman

wheat (99,837), dfalfa (230)

100067

526,911

OR

Umatilla

corn (6,901), wheat (263,624), grass seed
(10,064), alfalfa (24,013), asparagus (1,093),
snap beans (587), dry onions (3,914), apples
(3,927), apricots (14), cherries (349), grapes
(163), nectarines, peaches(7), pears (4),
plums& prunes (365), strawberries (9), mint

315034

2,057,809

WA

Clark

grassseed, alfalfa (836), snap beans (2),
cabbage apples(33), cherries, grapes(32),
peaches (46), pears (75), plums & prunes
(20), filberts (87), walnuts (51), strawberries
(162), mint, Christmastrees (679)?, nursery
crops (122)

2135

401,850

WA

Cowlitz

wheat (293), afalfa (105), snap beans (1),
carrots, apples (14), cherries (2), grapes,
pears (3), filberts(1), walnuts (5),
strawbatries Christmas trees(128)?, nursery
crops (54)

606

728,781

WA

Klickitat

wheat (40,401), grass seed, adfalfa (28,434),
cabbage, apples (516), apricots (18), cherries
(457), grapes (419), peaches (199), peas
(923), plums & prunes (1), walnuts

71368

1,198,385

WA

Padific

dfadfa(110), apples, cherries, grapes,
cranberries (1312), Chrigmas trees (93)*

1515

623,722
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State County Crops and acreage planted Acres Totd acreage

WA | Skamania afafa (164), apples (75), grapes pears (477), | 720 1,337,179
other nuts (4)
WA | Wahkiakum | afalfa 0 169,125

WA | WdlaWadla | corn (6,539), wheat (232,419), grass seed 268344 | 813,108
(8,233), afdfa(11,787), asparagus (1,414),
snap beans (250), cabbage (6), carrots, dry
onions (2,172), radishes, apples (5,222),

cherries (280), grapes plums & prunes (22)

There isa considerable amount of acreage, egpecidly orchard crops, where chlorpyrifos may be
used within thereproductive and rearing area of this ESU. In these counties there are 164,000
acres of goples 24,000 acres of pears and 18,000 acres of charies as well as24,000 acres of
mint, sugarbeets, and dry onions, all of which have large percentages of the crop treated with
chlorpyrifos. While only 1% of the crop may be treated nationally, there are over 1,000,000 acres
of wheat, and there are over 250,000 acres of alfalfa, of which 3% may be treaed, in the
reproduction and rearing parts of thisESU. There is much less acreagelikely to be treated with
chlorpyrifos in the migration corridor, and the Columbia River provides substantial dilution. |
conclude that the use of chlorpyrifos may affect this ESU in its spawning and rearing areas.

(7) Snake River Basin Steelhead ESU

The Snake River Badn steelhead ESU was proposed for listing as endangered on August 9, 1996
(61FR41541-41561) and the listing was made final a year laer (62FR43937-43954, Augug 18,
1997). Critical Habitat was proposed February 5, 1999 (64FR5740-5754) and designated on
February 16, 2000 (65FR7764-7787).

Spawning and early growth areas of thisESU consig of all areas upgream from the confluence of
the Snake River and the Columbia River as far as fish passage ispossible. Hells Canyon Dam on
the Snake River and Dworshak Dam on the Clearwater River, along with Napias Creek Falls near
Salmon, Idaho, are named as impassable barrie's. These areas include the counties of Wallowa,
Baker, Union, and Umatilla (northeastern part) in Oregon; Asotin, Garfield, Columbia, Whitman,
Franklin, WallaWalla, Adams, Lincoln, and Spokane in Washington; and Adams, 1daho, Nez
Perce, Blaine, Cugter, Lemhi, Boise, Vdley, Lewis, Clearwater, and Latah in Idaho. We have
excduded Baker County, Oregon, which hasatiny fragment of the Imnaha River. Whilea small
part of Rock Creek extendsinto Baker County, this occursa 7200 feet in the mountains (partly in
awilderness area) and is of no significance with respect to chlorpyrifos use in agricultural aress.
We have smilarly excluded the Upper Grande Ronde watershed tributaries (e.g., Looking Glass
and Cabin Creeks) that are bardly into higher devation forested areas of Umatilla County. In
Idaho, Blane and Boise counties technically have watersthat are part of the steelhead ESU, but
again, these are tiny areas which occur in the Sawtooth National Recreation Area and/or National
Forest lands. These areas are not relevant to use of chlorpyrifos. The agricultura areas of Valley
County, Idaho, appear to be primarily associated with the Payette River waershed, but there is
enough of the Salmon River watershed in this county it wasind uded.

Page 63 of 134



Note We are uncertain about theincluson of Adams, Lincoln and Spokane countiesin
Washington in this ESU. They are not named in the Critical Habitat FR Notice, but they appear to
include watersin the listed hydrologic unit. We have included them below, but will be seeking
NMFS guidance in a separate request.

Critical Habitat also indudesthe migratory corridorsof the Columbia River from the confluence of
the Snake River to the Pacific Ocean. Additional countiesin the migratory corridors are Umatilla,
Gilliam, Morrow, Sherman, Wasco, Hood River, Multnomah, Columbia, and Clatsop in Oregon;
and Wadla Wadla, Benton, Klickitat, Skamania, Clark, Cowlitz, Wahkigkum, and Pacific in
Washington.

Table 26 and Table 27 show the croppinginformation for the Pecific Northwest counties where
the Snake River Basin steelhead ESU is located and for the Oregon and Washington counties
where this ESU migrates. In these tables if there is no acreage given for a ecific crop, thismeans
that there are too few growersin the areafor USDA to make the data available.

Table 26. Crops on which chlorpyrifos can be used in counties containing sp awning and
rearing habitat for the Snake River Basin steelhead ESU.

State  County Crops and acreage planted Acres Totd acreage

ID Adams corn (104), wheat (200), afalfa (9,223), 9527 873,399
apples

ID Clearwater | wheat (9,106), grass seed (839), alfdfa 12585 1,575,396
(2,640)

ID Custer wheat (645), alfalfa (24,467) 25112 3152382

ID Idaho wheat (62,283), grass seed, afalfa (20,266), | 82582 5430522

apples (6), cherries (2), grapes (1), peaches,
pears (2), plums & prunes (2), filberts,

Christmas trees (20)*
ID Latah wheat (90,706), grass seed (3,161), dfafa 101169 | 689,089
(7,202), apples (3), cherries (19), pears,
Christmas trees (78)*
ID Lemhi alfalfa (28,143), apples (6), apricots, cherries | 28163 2,921,172
(9), peaches (3), pears (2)
ID Lewis wheat (64,367), gress seed, afalfa (3,885) 68252 306,601
ID Valley wheat (652), dfdfa(1,599), carrots 2251 2,354,043
OR | Union wheat (36,394), sugarbeets (1,035), grass 80411 1,303,476

seed (7,236), dfdfa(25,818), carrots, apples
(39), apricots cherries(596), peaches (12),
pears, plums & prunes mint (9,226),
Christmas trees (55)*

OR | Wallowa wheat (14,502), grass seed (189), alfdfa 32958 2,013,071
(18,253), apples (8), peaches, nursery crops
(6)
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State  County

Crops and acreage planted

Acres

Totd acreage

WA

Adams

corn (5,388), wheat (303,813), sugarbeets
(1,570), grass sed (7,487), dfafa (22,350),
asparagus (422), snap beans(102), dry
onions (1,453), apples (3,457), cherries,
grapes pears, mint (7,328)

353370

1,231,999

WA

Asotin

wheat (21,110), grass seed (1,136), dfalfa
(1,648), apples (24), apricots (5), cherries
(17), peaches (18), peas (6)

23964

406,983

WA

Benton

corn, wheat (130,981), sugarbeets (4,284),
grassseed, afafa (13,241), asparagus
(1,638), dry onions(3,398), apples (18,425),
apricots (174), cherries (3,219), grapes
(15,929), nectarines (106), peaches(149),
pears (472), plums & prunes (180), walnuts
(41), mint, nursay crops (161)

192398

1,089,993

WA

Columbia

corn (51), wheat (77,511), grass sed (253),
alfalfa (1,780), apples

79595

556,034

WA

Franklin

corn (11,337), wheat (109, 627), sunflower
(698), sugarbeds, grass seed, affalfa
(70,943), asparagus(8,610), snap beans
(236), carrots (3,574), dry onions (4,074),
apples (9,000), apricots (68), cherries
(2,165), grapes (2,813), nectaines(129),
peaches (262), pears (156), plums & prunes
(43), walnuts, strawberries(17), mint (1,586)

225338

794,999

WA

Garfidd

wheat (71,689), grass seed (2,830), afafa
(802)

75321

454,744

WA

Lincoln

corn (564), whesat (355,317), sugarbeets,
grass seed (1,676), dfdfa(15,972), carrots,
apples cherries(1)

373350

1,479,196

WA

Spokane

corn, wheat (115,324), grass seed (22,657),
alfalfa (35,493), snap beans, carots (34), dry
onions, apples (227), apricots (11), cherries
(50), grapes (3), pears (24), plums & prunes
(1), strawberries (30), Christmas trees(127)3,
nursery aops (128)

174109

1,128,835

WA

Wdla Wadla

corn (6,539), wheat (232,419), grass seed
(8,233), dfalfa(11,787), asparagus (1,414),
snap beans (250), cabbage (6), carrots, dry
onions (2,172), radishes, apples (5,222),
cherries (280), grapes plums & prunes (22)

268344

813108
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State

County

Crops and acreage planted

Acres

Totd acreage

WA

Whitman

corn (101), wheat (478,098), grass seed
(4,251), dfdfa(6,644), apples (19), cherries,
pears (2), mint (12,577), Christmas trees(4)?

501696

1382006

Table 27. Crops on which chlorpyrifos can be used in counties in the migration corridor of
the Snake River Basin steelhead ESU.

State

County

Crops and acreage planted

Acres

Totd acreage

OR

Clatop

afafa, apples cranberries (32), Christmas
trees (72, nursery crops(3)

107

529,482

OR

Columbia

corn (48), wheat, affalfa (421), apples(39),
cherries (7), grapes(6), peaches, peas (12),
plums& prunes (2), filberts walnuts(11),
other nuts, strawberries (6), Christmas trees
(1,239

1791

420332

OR

Gilliam

wheat (95,584), dlfalfa (2,450)

98034

770664

OR

Hood River

wheat, alfalfa (443), broccoli, apples(2,592),
cherries (1,081), grapes(63), peaches (13),
pears (11,788), Christmastrees (178)

16158

334328

OR

Morrow

corn (9,276), wheat (167,070), sugarbeets,
grassseed (1,113), alfalfa (22,180), dry
onions (1,284), apples

200923

1301021

OR

Multnomah

wheat (1,688), grass seed, afalfa (389),
broccoli (29), cabbage (459), carrots,
cauliflower (55), turnips, apples (51), cherries
(8), grapes (28), peaches (36), peas (25),
plums & prunes (3), walnuts (2), other nuts,
strawbaries(171), Christmas trees(273)%,
nursery aops (2609)

5826

278570

OR

Sherman

wheat (99,837), dfalfa (230)

100067

526911

OR

Umailla

corn (6,901), wheat (263,624), grass seed
(10,064), alfalfa (24,013), asparagus (1,093),
snap beans (587), dry onions (3,914), apples
(3,927), apricots (14), cherries (349), grapes
(163), nectarines, peaches(7), pears (4),
plums& prunes (365), strawberries (9), mint

315034

2057809

OR

Wasco

wheat (63,369), grass seed (169), afdfa
(7,239), apples (463), apricots (32), cherries
(7,352), grapes (110), peaches (30), pears
(385), plums & prunes, strawberries

79149

1523958
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State County Crops and acreage planted Acres Totd acreage

WA | Benton corn, wheat (130,981), sugarbeets (4,284), 192398 | 1089993
grassseed, adfalfa (13,241), asparagus
(1,638), dry onions(3,398), apples (18,425),
apricots (174), cherries (3,219), grapes
(15,929), nectarines (106), peaches(149),
pears (472), plums & prunes (180), walnuts
(41), mint, nursary crops (161)
WA | Cowlitz wheat (293), afalfa (105), snap beans (1), 606 728781
carrots, apples (14), cherries (2), grapes,
pears (3), filberts(1), walnuts (5),
strawbatries Christmas trees(128)?, nursery
crops (54)
WA | Klickitat wheat (40,401), gress seed, afalfa (28,434), | 71368 1198385
cabbage, apples (516), apricots (18), cherries
(457), grapes (419), peaches (199), peas
(923), plums & prunes (1), walnuts

WA | Padfic dfdfa(110), apples, cherries, grapes, 1515 623722
cranberries (1312), Chrigmas trees (93)

WA | Skamania afafa (164), apples (75), grapes pears (477), | 720 1337179
other nuts (4)

WA | Wahkiakum | alfalfa 0 169125

There isa considerable amount of acreage, egpecidly orchard crops, where chlorpyrifos may be
used within the reproductive area of thisESU. In these counties there are 36,000 acres of apples,
5,000 acres of charies and 46,000 acres of mint, sugarbests, dry onions, and pears in the
reproductive and pawning areas Very lage acreage of wheat and alfalfa occurs. Counties in the
migration corridor contain nearly 150,000 acres of orchard and 15,000 acres of sugarbeets and dry
onions. The use of chlorpyrifosmay affed the Snake River Basn Steelhead ESU.

(8) Upper Willamette River steelhead ESU

The Upper Willamette River steelhead ESU was proposed for listing as threatened on March 10,
1998 (63FR11798-11809) and the listing was made final a year later (64FR14517-14528, March
25, 1999). Critical Habitat wasproposed February 5, 1999 (64FR5740-5754) and designated on
February 16, 2000 (65FR7764-7787). Only naturally spawned, winter steelhead trout are included
as part of this ESU; where diginguishable, summer-run steslhead trout are not included.

Spawning and rearing areas ae river reaches accessibleto listed steelhead in the Willamette River
and itstributaries above Willamette Fdls up through the Cal gpooia River. Thisincludes most of
Benton, Linn, Polk, Clackamas, Marion, Y amhill, and Washington counties, and small partsof
Lincoln and Tillamook counties. However, the latter two counties are smdl portionsin
mountainous forested areas where chlorpyrifos would not be used, and these counties are excluded
from the anayss.
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Hydrologic units where spawning and rearing occur are Upper Willamette, North Santiam
(upstream barrier - Big Cliff Dam), South Santiam (upstream barrier - Green Peter Dam), Middle
Willamette, Y amhill, Molala-Pudding, and Tual&in. The areas below Willamette Fdls and
downstream in the Columbia River are conddered migration corridors, and include Multnomah,
Columbia, and Clatsop counties, Oregon, and Clark, Cowlitz, Wahkiakum, and Pacific counties,
Washington.

Table 28 and Table 29 show the cropping information for Oregon counties where the Upper
Willamette River sedhead ESU islocaed and for the Oregon and Washington counties wher e this
ESU migates. In these tebles if there is no acreage given for a gecific crop, thismeans tha there
are too few growersin the areafor USDA to make the data available.

Table 28. Crops on which chlorpyrifos can be used in counties containing sp awning and
rearing habitat for the Upper Willamette steelhead ESU.

State  County Crops and acreage planted Acres Totd acreage
OR | Benton wheat (4,338), grass seed, dfafa(570), snap | 15779 432,961
beans (3,080), broccali, Christmas trees
(5822)2, dry onions (3), apples (62), cherries
(18), grapes (242), peaches (8), peas (7),
plums & prunes (5), filberts (493), wanuts
(23), strawberries(17), mint (2,925), nursery
crops (149)

OR | Clackamas | corn (14), wheat (1,783), grass ed (9,829), | 47201 1,195,712
dfalfa(1,072), sngp beans (334), broccali
(184), cabbage (72), Christmastrees
(17,715)?, cauliflower (319), dry onions,
radishes (144), turnips, apples (167), cherries
(53), grapes (207), peaches (78), peas (37),
plums & prunes (37), filberts (3,994), walnuts
(51), strawberries (608), nursery aops
(10,503)

OR | Linn corn (4), wheat (5,306), grass seed 217151 | 1,466,507
(198,471), dfdlfa (2,507), snap beans
(2,688), broccoli (267), cabbage, carrots,
cauliflower (164), dry onions (1), apples
(133), cherries (157), grapes (93), nectarines
(3), peaches (73), plums & prunes(14),
filberts (1,820), walnuts (55), strawberries
(52), mint (4,105), Christmastrees (1,083)?,
nursery aops (155)
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State  County

Crops and acreage planted

Acres

Totd acreage

OR Marion

corn (16), wheat (10,341), grass seed
(98,930), afalfa(1,315), snap beans
(12,101), broccoli (2,548), cabbage (157),
carrots (76), cauliflowe (1,505), dry onions
(2,036), apples (555), charies(1,568),
grapes(761), nectarines, peaches(179), pears
(150), plums & prunes (145), filberts (7,061),
walnuts (15), stranberries(1,858), mint
(3,695), Christmas trees(8,590)?, nursery
crops (7090)

160692

758,394

OR | Polk

wheat (9,741), grass seed (52,375), dfalfa
(774), snap beans (598), broccoli, cabbage,
carrots, apples (157), apricots, cherries
(1,888), grapes (1,123), peaches (51), pears
(63), plums & prunes (595), filberts (2,394),
walnuts (33), other nuts strawberries (22),
mint (2,448), Christmastrees (4,508)

76770

474,296

OR | Washington

wheat (17,020), grass seed (18,465), adfalfa
(1,680), snap beans (988), brocaoli (400),
cabbage carrots (1), cauliflower, dry onions
(196), apples (279), cherries (211), grapes
(989), peaches (168), pears (69), plums &
prunes (358), filberts (5,595), walnuts (679),
other nuts, strawberries (1,257), Christmas
trees (2,695)%, nursery crops(4130)

55160

463,231

OR | Yamhill

corn, wheat (13,989), grass seed (32,904),
dfalfa(2,294), sngp beans (1,838), broccali
(308), dry onions, apples (310), cherries
(1,693), grapes (2,887), nectarines, peaches
(104), pears (54), plums & prunes(369),
filberts (7,110), walnuts (608), other nuts
(41), strawberries (265), Christmas trees
(1,811)% nursery crops(3444)

70029

457,986

a The Agricultural census only provides acreage for cut Christmas trees; to account for uncut trees that may be treated, we
have multiplied the cut tree acreage by 7 up to the maximum acreage for “other nursery crops” (whch ircludes uncut

Christmas trees) in the cersus.

Table 29. Crops on which chlorpyrifos can be used in counties in the migration corridor of
the Upper Willamette steelhead ESU.

State County

Crops and acreage planted

Acres

Totd acreage

OR | Clatop

afalfa, apples cranberries (32), Christmas
trees (72)%, nursery crops(3)

107

529,482
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State County Crops and acreage planted Acres Totd acreage

OR | Columbia corn (48), wheat, affalfa (421), apples(39), 1791 420,332
cherries (7), grapes(6), peaches, peas (12),
plums& prunes (2), filberts walnuts(11),
other nuts, strawberries (6), Christmas trees
(1,239)*

OR | Multnomah | wheat (1,688), grass seed, alfalfa (389), 5826 278,570
broccoli (29), cabbage (459), carrots,
cauliflower (55), turnips, apples (51), cherries
(8), grapes (28), peaches (36), peas (25),
plums & prunes (3), walnuts (2), other nuts,
strawberies(171), Christmas trees(273)?,
nursery aops (2609)

WA | Clark grassseed, afafa (836), snap beans (2), 2135 401,850
cabbage apples(33), cherries, grapes(32),
peaches (46), pears (75), plums & prunes
(20), filberts (87), walnuts (51), strawberries
(162), mint, Christmastrees (679)?, nursery
crops (122)

WA | Cowlitz wheat (293), afalfa (105), snap beans (1), 606 728,781
carrots, apples (14), cherries (2), grapes,
pears (3), filberts(1), walnuts (5),
strawberies Christmas trees(128)?, nursery

crops (54)

WA | Padfic afafa(110), apples, cherries, grapes, 1515 623,722
cranberries (1312), Chrigmas trees (93)?

WA | Wahkiakum | alfaffa 0 169,125

a. The Agricultural census only provides acreage for cut Christmas trees; to account for uncut trees that may be treated, we
have multiplied the cut tree acreage by 7 up to the maximum acreage for “other nursery crops” (whch ircludes uncut
Christmas trees) in the cersus.

There is amoderate amount of acreage, over 20,000 acres of fruit and nut orchards, 15,000 acres
of mint and dry onion, where chlorpyrifos may be used, along with at least 20,000 acres of
Christmas trees, nursery crops, and grass seeds known to be treated with chlorpyrifos in the
reproductive and growth aress of thisESU. Thereisdmost no acreage of crops with high
chlorpyrifos use in the migration corridor. The use of chlorpyrifos may affect the Upper
Willamette River steelhead ESU.

(9) Lower Columbia River Steelhead ESU

The Lower Columbia River steelhead ESU was proposed for listing as endangered on August 9,
1996 (61FR41541-41561) and the listing was made final ayear later (62FR43937-43954, August
18, 1997). Critical Habitat was proposed February 5, 1999 (64FR5740-5754) and designated on
February 16, 2000 (65FR7764-7787).
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This ESU includes al tributaries from the lower Willamette River (below Willamette Fall9 to
Hood River in Oregon, and from the Cowlitz River up to the Wind River in Washington. These
tributarieswould provide the spawning and presumably the growth areas for the young steelhead.
It is not clear if the young and growing steelhead in the tributaries would use the nearby mainstem
of the Columbia prior to downstream migration. If not, the spawning and reering habitat would
occur in Hood River, Clackamas, and M ultnomah countiesin Oregon, and Skamania, Clark,
Cowlitz, and Lewis counties in Washington. Tributaiiesof the extreme lower Columbia River,
e.g., Grays River in Pacific and Wahkiakum counties, Washington and John Day River in Clatsop
county, Oregon, are not discussed in the Critical Habitat FRNs; because they are not “beween”
the spedified tributaries, they do not agppear part of the spawning and rearing habitat for this
steelhead ESU. The mainstem of the Columbia River from the mouth to Hood River constitutes
the migration corridor. This would additionally indude Columbia and Clatsop counties, Oregon,
and Pacific and Wahkiakum counties Washington.

Hydrologic units for this ESU are Middle Columbia-Hood, Lower Columbia-Sandy (upstream
barrier - Bull Run Dam 2), Lewis (upstream barrier - Merlin Dam), Lower Columbia- Clatskanie,
Lower Cowlitz, Lower Columbia, Clackamas, and Lower Willamette.

Table 30 and Table 31 show the cropping information for Oregon and Washington counties where
the Lower Columbia River steelhead ESU is located and for the Oregon and Washington counties
where this ESU migates. In these tables if there is no acreage given for a ecific crop, thismeans
that there are too few growersin the areafor USDA to make the data available.

Table 30. Crops on which chlorpyrifos can be used in counties containing sp awning and
rearing habitat for the Lower Columbia River steelhead ESU.

State  County Crops and acreage planted Acres Totd acreage

OR | Clackamas | corn (14), wheat (1,783), grass sed (9,829), | 47201 1,195,712
dfalfa(1,072), sngp beans (334), broccoali
(184), cabbage (72), cauliflower (319),
Christmas trees (17,715)% dry onions,
radishes (144), turnips, apples (167), cherries
(53), grapes (207), peaches (78), peas (37),
plums & prunes (37), filberts (3,994), walnuts
(51), strawberries(608), nursery arops
(10,503)
OR | Hood River | wheat, afalfa (443), broccoli, apples(2,592), | 16158 334,328
cherries (1,081), grapes(63), peaches (13),
pears (11,788), Christmastrees (178)
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State County Crops and acreage planted Acres Totd acreage

OR | Multnomah | wheat (1,688), grass seed, alfalfa (389), 5826 278,570
broccoli (29), cabbage (459), carrots,
cauliflower (55), turnips, apples (51), cherries
(8), grapes (28), peaches (36), peas (25),
plums & prunes (3), wanuts (2), other nuts,
strawbaries(171), Christmes trees(273)3,
nursery aops (2,609)

WA | Clark grassseed, alfalfa (836), snap beans (2), 2135 401,850
cabbage apples(33), cherries, grapes(32),
peaches (46), pears (75), plums & prunes
(20), filberts (87), wanuts (51), strawberries
(162), mint, Christmastrees (679)?, nursery
crops (122)

WA | Cowlitz wheat (293), afalfa (105), snap beans (1), 606 728,781
carrots, apples (14), cherries (2), grapes,
pears (3), filberts(1), walnuts (5),
strawbatries Christmas trees(128)?, nursery
crops (54)

WA | Lewis wheat (1,104), dfafa(937), snap beans, 9509 1,540,991
apples(77), cherries (10), grapes(4), pears
(8), plums & prunes (3), filberts (25), walnuts
(4), other nuts (14), strawberries, Christmas
trees (7,323)

WA | Skamania alfalfa (164), apples (75), grapes pears (477), | 720 1,337,179
other nuts (4)

a. The Agricultural census only provides acreage for cut Christmas trees; to account for uncut trees that may be treated, we
have multipliedthe cut tree acreage by 7 up to the maximum acreage for “other nursery crops” (which includes uncut
Christmas trees) in the cersus.

Table 31. Crops on which chlorpyrifos can be used in counties in the migration corridor of
the Lower Columbia River steelhead ESU.

State County Crops and acreage planted Acres Totd acreage

OR | Clatoop afalfa, apples cranberries (32), Christmas 107 529,482
trees (72), nursery crops(3)

OR | Columbia corn (48), wheat, afalfa (421), apples(39), 1791 420,332
cherries (7), grapes(6), peaches, peas (12),
plums& prunes (2), filberts walnuts(11),

other nuts, strawberries (6), Christmas trees

(1,239)%

WA | Padfic afafa(110), apples, cherries, grapes, 1515 623,722
cranberries (1312), Chrigmas trees (93)?

WA | Wahkiakum | afalfa 0 169,125

a The Agricultural census only provides acreage for cut Christmas trees; to account for uncut trees that may be treated, we
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have multiplied the cut tree acreage by 7 up to the maximum acreage for “other nursery crops” (which ircludes uncut
Christmas trees) in the cersus.

Thereisonly modest acreage where chlorpyrifos can be used in counties containing reproductive
and growth areas of this ESU, except Hood River County, which contains about 15,000 acresof
orchards and Clackamas County where chlorpyrifos isknown to be used on Christmastrees and
nursery aops. The counties induded in the migratory corridor for this ESU contain aimost no
crops on which chlorpyrifosis likely to be used. The use of chlorpyrifos may affect the Lower
Columbia River geelhead ESU.

(10) Middle Columbia River Steelhead ESU

The Middle Columbia River steelhead ESU was proposed for listing as threatened on March 10,

1998 (63FR11798-11809) and the listing was made final a year later (64FR14517-14528, March
25, 1999). Critical Habitat was proposed February 5, 1999 (64FR5740-5754) and designated on
February 16, 2000 (65FR7764-7787).

This steelhead ESU occupies “the Columbia River Basin and tributariesfrom above the Wind
River in Washingon and the Hood River in Oregon (exclugve), upstream to, and including, the

Y akimaRiver, in Washington.” The Critical Habitat dedgnation indicates the downstream
boundary of the ESU to be Mosier Creek in Wasco County, Oregon; this isconsistent with Hood
River being“excluded ” in the listing notice. No downdream boundary is listed for the Washington
gde of the ColumbiaRiver, but if Wind River is part of the Lower Columbiageehead ESU, it
gopearstha Coallins Creek, Skamania County, Washington would bethelast sream down river in
the Middle Columbia River ESU. Dog Creek may also be part of the ESU, but White Salmon
River certainly is, since the Condit Dam ismentioned as an upgream barrier.

Theonly other upstream barrier, in addition to Condit Dam on the White Sdmon River, is

the Pelton Dam on the Deschutes River. As an upstream barier, this dam would preclude
steelhead from reaching the Metolius and Crooked Rivers as well the upper Deschutes River and
its tributaries.

Inthe John Day River watershed, we have excluded Harney County, Oregon because there is only
atiny amount of the John Day River and severa tributary creeks (e.g., Utley, Bear Cougar creeks)
which get into high elevation areas (approximately 1700M and higher) of northern Harney County
where thereare no crops grown. Union and Wadlowa Counties, Oregon were exduded because the
small reaches of the Umdilla and Walla Walla Rivers in these counties occur in high elevation
areas where crops ae not grown.

The Oregon counties then that appear to have spawning and rearing habitat are Gilliam, Morrow,
Umatilla, Sherman, Wasco, Crook, Grant, Wheeler, and Jefferson counties. Washington counties
providing gpawning and rearing habitat would be Benton, Columbia, Franklin, Kittitas, Klickitat,
Skamania, WallaWalla, and Y akima. Only small portions of Franklin and Skamania Counties
Intersect with the spavning and rearing habitat of this ESU.
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Migraory corridors indude Hood River, Multhomah, Columbia, and Clatsop counties in Oregon,

and Skamania, Clark, Cowlitz, Wahkiakum, and Pacific Counties in Washington.

Table 32 and Table 33 show the croppinginformation for Oregon and Washington counties where
the Middle Columbia River steehead ESU islocated and for the Oregon and Washington counties
where this ESU migates. In these tables if there is no acreage given for a gecific crop, thismeans
that there are too few growersin the areafor USDA to make the data available.

Table 32. Crops on which chlorpyrifos can be used in counties containing sp awning and
rearing habitat for the Middle Columbia River steelhead ESU.

State

County

Crops and acreage planted

Acres

Totd acreage

OR

Crook

wheat (2,362), sugarbeets (1,510), grass seed
(186), afalfa (14,023), mint (5,501)

23582

1,906,892

OR

Gilliam

wheat (95,584), dfalfa (2,450)

98034

770,664

OR

Grant

wheat (579), adfafa (11,296), apples, apricots
(19), pears

11894

2,898,444

OR

Jefferson

wheat (12,470), sugarbeets (2,396), grass
seed (9,627), alfalfa (10,944), apples (4),
mint (3,105)

38546

1,139,744

OR

Morrow

corn (9,276), wheat (167,070), sugarbests,
grassseed (1,113), alfalfa (22,180), dry
onions (1,284), apples

200923

1,301,021

OR

Sherman

wheat (99,837), dfalfa (230)

100067

526,911

OR

Umadilla

corn (6,901), wheat (263,624), grass seed
(10,064), afalfa (24,013), asparagus (1,093),
snap beans (587), dry onions (3,914), apples
(3,927), apricots (14), cherries (349), grapes
(163), nectarines, peaches(7), pears (4),
plums& prunes (365), strawberries (9), mint

315034

2,057,809

OR

Wasco

wheat (63,369), grass seed (169), alfdfa
(7,239), apples (463), apricots (32), cherries
(7,352), grapes (110), peaches (30), pears
(385), plums & prunes, strawberries

79149

1,523,958

OR

Wheder

whest, alfalfa (5,494), apples (23)

9517

1,097,601

WA

Benton

corn, wheat (130,981), sugarbeets (4,284),
grassseed, afalfa (13,241), asparagus
(1,638), dry onions(3,398), apples (18,425),
apricots (174), cherries (3,219), grapes
(15,929), nectarines (106), peaches(149),
pears (472), plums & prunes (180), walnuts
(41), mint, nursery crops (161)

192398

1,089,993
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State  County

Crops and acreage planted

Acres

Totd acreage

WA

Chelan

wheat (1,864), dfalfa(1,210), apples
(17,096), apricots(81), cherries (3,704),
nectarines (22), peaches (21), pears (8,298),
plums & prunes (3), walnuts, Christmas trees
(42)?, nursery crops(12)

32353

1,869,848

WA

Columbia

corn (51), wheat (77,511), grass seed (253),
afalfa (1,780), apples

79595

556,034

WA

Franklin

corn (11,337), wheat (109, 627), sunflower
(698), sugarbeds, grass seed, alfalfa
(70,943), asparagus(8,610), snap beans
(236), carrots (3,574), dry onions (4,074),
apples (9,000), apricots (68), cherries
(2,165), grapes (2,813), nectaines(129),
peaches (262), pears (156), plums & prunes
(43), walnuts, strawberries(17), mint (1,586)

225338

794,999

WA

King

corn (30), dfalfa(358), snap beans, broccoli
(8), cabbage (88), carrots (10), cauliflower,
dry onions (4), radishes, turnips (2), apples
(64), apricots(1), cherries (8), grapes(2),
peaches (1), pears (19), plums & prunes (4),
filberts (3), walnuts (3), stranberries(42),
Christmas trees (346)% nursery crops(328)

1321

1,360,705

WA

Kittitas

wheat (5,224), dfafa (8,571), apples (1,859),
cherries, peaches (1), pears (331), plums &
prunes (1), filberts (1), mint (409), Christmas
trees (23)°

16420

1,469,862

WA

Klickitat

wheat (40,401), grass seed, dfalfa (28,434),
cabbage, apples (516), apricots (18), cherries
(457), grapes (419), peaches (199), peas
(923), plums & prunes (1), walnuts

71368

1,198,385

WA

Lewis

whest (1,104), dfdfa(937), snap beans,
apples(77), cherries (10), grapes(4), pears
(8), plums & prunes (3), filberts (25), walnuts
(4), other nuts (14), strawberries, Christmas
trees (7,323)°

9509

1,540,991

WA

Pierce

afalfa (70), snap beans(200), cabbage (242),
carrots, radishes, apples (61), cherries (5),
grapes, pears (4), plums & prunes, filberts,
strawberries(125), Christmas trees(765)?,
nursery crops (160)

1632

1,072,350

WA

Skamania

dfalfa (164), apples (75), grapes pears (477),
other nuts (4)

720

1,337,179
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State County Crops and acreage planted Acres Totd acreage

WA | WdlaWadla | corn (6,539), wheat (232,419), grass seed 268344 | 813,108
(8,233), alfdfa (11,787), asparagus (1,414),
snap beans(250), cabbage (6), carrots, dry
onions (2,172), radishes, apples (5,222),
cherries (280), grapes plums & prunes (22)

WA | Yakima corn (12,680), wheat (50,430), grass seed 215680 | 2,749,514
(1,070), afafa (33,833), asparagus (7,034),
snap beans (106), cabbage (144), dry onions,
turnips (40), apples(75,264), apricots(285),
cherries (6,129), grapes (15,529), nectarines
(605), peaches (1,438), pears (10,190), plums
& prunes (478), filberts(6), walnuts (11),
nursery aops (408)

a. The Agricultural census only provides acreage for cut Christmas trees; to account for uncut trees that may be treated, we
have multiplied the cut tree acreage by 7 up to the maximum acreage for “other nursery crops” (whch ircludes uncut
Christmas trees) in the cersus.

Table 33. Crops on which chlorpyrifos can be used in counties in the migration corridor of
the Middle Columbia River steelhead ESU.

State County Crops and acreage planted Acres Totd acreage

OR | Clatop afalfa, apples cranberries (32), Christmas 107 529,482
trees (72)%, nursery crops(3)

OR | Columbia corn (48), wheat, alfalfa (421), apples(39), 1791 420,332
cherries (7), grapes(6), peaches, peas (12),
plums& prunes (2), filberts walnuts(11),
other nuts, strawberries (6), Christmas trees
(1,239)*

OR | Hood River | wheat, alfalfa (443), broccoli, apples(2,592), | 16158 334,328
cherries (1,081), grapes(63), peaches (13),
pears (11,788), Christmastrees (178)%

OR | Multnomah | wheat (1,688), grass seed, alfalfa (389), 5826 278,570
broccoli (29), cabbage (459), carrots,
cauliflower (55), turnips, apples (51), cherries
(8), grapes (28), peaches (36), peas (25),
plums & prunes (3), walnuts (2), other nuts,
strawberies(171), Christmas trees(273)?,
nursery aops (2609)

WA | Clark grassseed, afafa (836), snap beans (2), 2135 401,850
cabbage apples(33), cherries, grapes(32),
peaches (46), pears (75), plums & prunes
(20), filberts (87), walnuts (51), strawberries
(162), mint, Christmastrees (679)%, nursery
crops (122)
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State County Crops and acreage planted Acres Totd acreage

WA | Cowlitz wheat (293), afalfa (105), snap beans (1), 606 728,781
carrots, apples (14), cherries (2), grapes,
pears (3), filberts(1), walnuts (5),
strawbatries Christmas trees(128)?, nursery

crops (54)

WA | Padfic dfdfa(110), apples, cherries, grapes, 1515 623722
cranberries (1312), Chrigmas trees (93)

WA | Skamania afafa (164), apples (75), grapes pears (477), | 720 1,337,179
other nuts (4)

WA | Wahkiakum | alfalfa 0 169,125

a. The Agricultural census only provides acreage for cut C hristmas trees; to account for uncut trees that may be treated, we
have multiplied the cut tree acreage by 7 up to the maximum acreage for “other nursery crops” (whch includes uncut
Christmas trees) in the cersus.

There isalarge acreage of cropsin the counties containing this ESU on which chlorpyrifosis
likdy to be usad. T he counties containing habitat for the Middle Columbia River sedhead contan
132,000 acres of apples, 21,000 acres of pears, and 24,000 acresof cherries, as wdl as 34,000
acres of mint, sugarbeets, and dry onions In addition, there is well over a million acres of dfalfa
and wheat which aretreated in much lower acreages. There are an additional 12,907 acres of
these cropsin Franklin County, but they should berelativdy insignificant because the only part of
Franklin County in this ESU isthe townsof Richland and Pasco. The counties containing the
migration corridor have much lower acreage of cropson which chlorpyrifosis likely to be used,
except for 12,000 acres of pearsin Hood River County. The use of chlompyrifos may affect the
Middle Columbia River deelhead ESU.

(b) Chinook salmon

Chinook salmon (Oncorhynchus tshawytscha) s the largest salmon species; adultsweighing over
120 pounds have been caught in North American waters Likeother Pacific salmon, chinook
salmon are anadromous and die after gpawning

Juvenile stream-and ocean-type chinook salmon have adapted to different ecological niches.
Ocean-type chinook salmon, commonly found in coastal streams tend to utilize estuariesand
coadtal areas more extensively for juvenile rearing. They typicaly migrate to sea within the first
three monthsof emergence and spend their ocean life in coastal waters Summer and fall runs
predominate for ocean-type chinook. Stream-type chinook are found most commonly in
headwate streams and are much more dependent on freshwater stream ecosystems because of
their extended residence in these aress. They often have extensive offshore migrations before
returning to their natal streams in the spring or summer months. Stream-type smolts are much
larger than their younge ocean-type counterparts and are therefore able to move offshore
relatively quickly.

Coagtwide, chinook sdmon typicdly remain a seafor 2 to 4 years, with the exception of asmadl

Page 77 of 134



proportion of yearling males (called jack sdmon) which maure in freshwater or return after 2 or 3
months in salt water. Ocean-type chinook salmon tend to migrate along the coast, while stream-
type chinook salmon are found far from the coast inthe centra North Padific. They return to their
natal streamswith ahigh degree of fidelity. Seasond “runs’ (i.e., spring, summer, fall, or winter),
which may be rdated to locd temperature and water flow regimes, have been identified on the
basis of when adult chinook salmon enter freshwater to begin their spawning migraion. Egg
deposition mug occur at atimeto ensure tha fry emerge during the following spring when the
river or estuary productivity issuffident for juvenile survival and growth.

Adult femde chinook will prepare a spawning bed, cdled aredd, in astream areawith suitable
gravel composition, water depth and vdocity. After laying eggsin a redd, adult chinook will guard
the redd from 4 to 25 days before dying. Chinook salmon eggs will hatch, depending upon water
temperatures, between 90 to 150 days after deposition. Juvenile chinook may spend from 3
monthsto 2 yearsin freshwater after emergence and before migrating to estuarine areas as smolts,
and then into the ocean to feed and mature. Historically, chinook salmon ranged as far south as the
Ventura River, California, and their northern extent reaches the Russian Far East.

(1) Sacramento River Winter-run Chinook Salmon ESU

The Sacramento River Winter-run chinook was emergency liged as threatened with critical habitat
designated in 1989 (54FR32085-32088, Augud 4, 1989). Thisemergency listing provided interim
protection and was followed by (1) a proposed rule to list the winter-run on March 20, 1990, (2) a
second emergency rule on April 20, 1990, and (3) aformal listing on November 20, 1990
(59FR440-441, January 4, 1994). A somewhat expanded criticd habitat was proposed in 1992
(57FR36626-36632, August 14, 1992) and made find in 1993 (58FR33212- 33219, June 16,
1993). In 1994, the winter-run wasreclassified asendangered because of dgnificant declines and
continued threats (59FR440-441, January 4, 1994).

Critical Habitat has been designated to include the Sacramento River from Keswick Dam, Shasta
County (river mile 302) to Chipps Idand (riva mile 0) at the weg end of the Sacramento-San
Joaquin delta, and then westward through most of the fresh or estuarine waters north of the
Oakland Bay Bridge, to the ocean. Estuarine doughsin San Pablo and San Francisco bays
(including Sen Mateo and Santa Clara counties) are excluded (58FR33212-33219, June 16,
1993).

Table 34 shows the chlorpyrifos usage in California counties supporting the Sacramento River
winter-run chinook saimon ESU.

Table 34. Use of chlorpyrifos in counties with the Sacramento River winter-run chinook
salmon ESU.

County Crop Usage (pounds) Acres treated
Alameda structurd (termiteg 877
other 3
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County Crop Usage (pounds) Acres treated

Butte afafa 342 645
almond 3886 2,529
orange 113 97
peach 211 142
prune 269 205
structurd (termitey 203
walnut 18536 10,019
other 105

Colusa afafa 613 1189
almond 974 696
cotton 2880 3,373
walnut 1543 834
other 120

Contra Costa asparagus 133 133
landscape maintenance 349
structurd (termiteg 12663
other 100

Glenn afalfa 1548 2,796
almond 3754 2,327
cotton 951 1,029
orange 233 110
sunflower 146 279
walnut 6488 3,771
other 96

Marin structurd (termite 288
other 52
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County Crop Usage (pounds) Acres treated

Sacramento afafa 1632 2,325
aple 326 162
corn 180 181
landscape maintenance 1420
nursery 104
pear 696 348
structurd (termiteg 24720
walnut 181 119
other 46

San Francisco other 40

Shasta mint 249 189
turf/sod 324 320
walnut 352 175
other 122

Solano afalfa 1710 2,974
almond 506 287
grass, seed 705 231
sorghunvmilo 238 355
structurd (termitey 2816
sunflower 172 133
walnut 2768 1,514
other 148

Sonoma aople 1380 1,408
landscape maintenance 615
structurd (termitey 1252
other 83

Sutter afafa 547 1143
bean, dried 981
cabbage 104 133
peach 610 376
walnut 16541 8,806
structurd (termiteg 254
other 330
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County Crop Usage (pounds) Acres treated

Tehama afafa 553 863
almond 2704 1422
prune 107 160
walnut 7847 4514
other 23

Yolo alfalffa 7657 14,996
almond 267 157
cotton 699 751
nursery 759
pear 143 96
sorghurm/milo 260 330
structurd (termitey 972
walnut 5005 2869
other 148

Y uba peach 160 80
pear 268 162
prune 540 285
sructura (termites) 676
walnut 6022 3075

Thereisfairly high use of chlorpyrifos on orchards in several counties for this ESU, as well as
afafain Yolo County and others. Considerabletermiticide uses have occurred in the past, and
may continue at leag for two moreyears Even with DPR’s bulleting which should mitigate the
risk substantially, chlorpyrifos may affect the Sacramento River winter run chinook salmon.

(2) Snake River Fall-run Chinook Salmon ESU

The Snake River fall-run chinook salmon ESU was proposed as threaened in 1991 (56FR29547-
29552, June 27, 1991) and listed about a year later (57FR14653-14663, April 22, 1992). Critica
habita was designated on December 28, 1993 (58FR68543-68554) to include all tributaries of the
Snake and Samon Rivers accessble to Snake River fal-run chinook sdmon, except reaches above
impassable natural falls and Dworshek and Hells Canyon Dams. The Clearwater River and
Palouse River watersheds are included for the fall-run ESU, but not for the spring/summer run.
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This chinook ESU was proposed for reclassification on December 28, 1994 (59FR66784-57403)
as endangered because of critically low levels, based on very sparse runs. However, because of
increased runs in subsequent year, this proposed redassification was withdrawn (63FR1807-1811,
January 12, 1998).

In 1998, NMFS proposed to revisethe Snake River fall-run chinook to include those stodks using
the Deschutes River (63FR11482-11520, March 9, 1998). The John Day, Umdilla, and Wala
Wadla Riverswould be included; however, fdl-run chinook in theserivers are believed to have
been extirpated. It appearsthat this proposal has ye to be finalized.

Hydrologc units with spawning and rearing habitat for this fall-run chinook are the Clearwater,
Hells Canyon, Imnaha, Lower Grande Ronde, Lower North Fork Clearwater, Lower Sadmon,
Lowe Snake-Asotin, Lower Snake-Tucannon, and Pdouse. The proposed revision of the ESU
addsthe Lower Deschutes, Trout, Lower John Day, Upper John Day, North Fork - John Day,
Middle Fork - John Day, Willow, Umatilla, and Walla Wdla hydrologic units It appearsthat no
additions have been proposed for Washington tributaries to the Columbia River. These unitsarein
Wasco, Jefferson, Crook, Sherman, Gilliam, Wheder, Morrow, Baker, Umatilla, Grant, Harney,
Wallowa, and Union countiesin Oregon; Adams Asotin, Columbia, Franklin, Garfield, Lincoln,
Spokane, Walla Wdla, and Whitman counties in Washington; and Adams, Benewah, Clearwater,
Idaho, Laah, Lewis, Nez Perce Shoshone, and Valley counties in Ideho.

Wasco, Jefferson, Sherman, Gilliam, Wheeler, Morrow, Crook, Harney, and Grant Counties were
induded to encompass themorerecent definitionindud ngthe Deschutesand John Day Rivers
However, because the FR Notice indicated that thisESU was extirpated in the John Day, Umatilla,
and Walla Wallarivers, we have excluded Wheeler, Grant, and Harney counties from the analysis,
and a0 Umatilla County except as part of the migratory corridor. We have retained Wasco,
Sherman, and Jefferson counties along the lower Deschutes River and Gilliam and Morrow
counties along Willow Creek as potential spawning and rearing habitat. We also exduded Crook
County because it isabove Pelton Dam.

As explaned previously, we have excluded the high elevation dliver of Imnaha Creek in Baker
County. Inaddition, we have re-examined other water shed consderations that we made in
previous consultation analyses. Because Palouse Falls is an upstream barrier to passage, weare
now excluding Adams, Lincoln, and Spokane counties in Washington from this ESU analyss. As
best aswe can tdl, it appeas that Benewvah County, ID was dso included in the counties in the
Critical Habitat FR Notice as part of the Palouse Rive watershed, and we have therefore excluded
it al. Finally, it appears that waters in Shoshone County, ID are all above Dworshak Dam,
which is an upstream barier. Asaresult of thisre-examination, we now consider that spavning
and rearing habitat for the Snake River fall chinook includes Nez Perce Latah, Lewis, Clearwater,
Adams, Idaho, and Valley counties in Idaho; Wdlowa, Union, and the newly added Wasco,
Sherman, Jefferson, Gilliam and Morrow counties in Oregon; and Asotin, Columbia, Franklin,
Gafidd, WdlaWadla, and Whitman countiesin Washington. For this particular andyss, we have
exduded Valley County, Idaho because that portion in the Sdmon River watershed is dl in
forested areas where chlorpyrifos would not be used; the private land areas of Valley County
where chlorpyrifoscould be used arein the Payette River waershed. Asalways we olicitNMFS
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commentson these countiesto included or excluded.

The migratory corridor of Snake River fall-run chinook includes the additional counties of
Umatilla, Hood River, Multnomah, Columbia, and Clatsop in Oregon, and Benton, Klickitat,
Skamania, Clark, Cowlitz, Wahkiakum, and Pacific in Washington.

Table 35 and Table 36 show the croppinginformation for Pacific Northwest counties wherethe
Snake River fall-run chinook salmon ESU islocated and for the Oregon and Washington counties
where this ESU migates. In these tebles if there is no acreage given for a ecific crop, thismeans
that there are too few growers in the area for USDA to make the data available.

Table 35. Crops on which chlorpyrifos can be used in counties containing sp awning and
rearing habitat for the Snake River fall-run chinook salmon ESU.

State  County

Crops and acreage planted

Acres

Totd acreage

ID Adams

corn (104), wheat (200), afalfa (9,223),
apples

9,527

873399

ID Clearwater

wheat (9,106), grass seed (839), dfdfa
(2,640)

12585

1575396

ID Idaho

wheat (62,283), grass seed, afalfa (20,266),
apples (6), cherries (2), grapes (1), peaches,
pears (2), plums & prunes (2), filberts,
Christmas trees (20)*

82582

5430522

ID Latah

wheat (90,706), gress seed (3,161), afafa
(7,202), apples (3), cherries (19), pears,
Christmas trees (78)*

101169

689089

ID Lewis

wheat (64,367), grass seed, afalfa (3,885)

68252

306601

ID Nez Perce

corn, wheat (89,990), grass seed (5,739),
alfalfa (6,262), apples(9), apricots(1),
cherries (4), peaches(22)

102,027

543434

OR | Gilliam

wheat (95,584), dfalfa (2,450)

98,034

770664

OR | Jefferson

wheat (12,470), sugarbeets (2,396), grass
seed (9,627), dfafa (10,944), apples (4),
mint (3,105)

38546

1139744

OR Morrow

corn (9,276), wheat (167,070), sugarbests,
grassseed (1,113), alfalfa (22,180), dry
onions (1,284), apples

200923

1301021

OR | Sherman

wheat (99,837), dfafa (230)

100067

526911

OR Union

wheat (36,394), sugarbeets (1,035), grass
seed (7,236), dfdfa(25,818), carrots, apples
(39), apricots cherries(596), peaches (12),
pears, plums & prunes mint (9,226),
Christmas trees (55)?

80411

1,303,476
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State  County

Crops and acreage planted

Acres

Totd acreage

OR

Wallowa

wheat (14,502), grass seed (189), afdfa
(18,253), apples (8), peaches, nursery crops
(6)

32958

2,013,071

OR

Wasco

wheat (63,369), grass seed (169), alfdfa
(7,239), apples (463), apricots (32), cherries
(7,352), grapes (110), peaches (30), pears
(385), plums & prunes, strawberries

79149

1,523,958

WA

Asotin

wheat (21,110), grass seed (1,136), afafa
(1,648), apples (24), apricots (5), cherries
(17), peaches (18), peas (6)

23964

406,983

WA

Columbia

corn (51), wheat (77,511), grass sed (253),
alfalfa (1,780), apples

79595

556,034

WA

Franklin

corn (11,337), wheat (109, 627), sunflower
(698), sugarbeds, grass seed, afalfa
(70,943), asparagus(8,610), snap beans
(236), carrots (3,574), dry onions (4,074),
apples (9,000), apricots (68), cherries
(2,165), grapes (2,813), nectaines(129),
peaches (262), pears (156), plums & prunes
(43), walnuts, strawberries(17), mint (1,586)

225338

794,999

WA

Garfidd

wheat (71,689), grass seed (2,830), afafa
(802)

75321

454,744

WA

Wdla Wala

corn (6,539), wheat (232,419), grass seed
(8,233), alfafa(11,787), asparagus (1,414),
snap beans(250), cabbage (6), carrots, dry
onions (2,172), radishes, apples (5,222),
cherries (280), grapes plums & prunes (22)

268344

813,108

WA

Whitman

corn (101), wheat (478,098), grass seed
(4,251), dfdfa(6,644), apples (19), cherries,
pears (2), mint (12,577), Christmas trees(4)®

501696

1382006

a. The Agricultural census only provides acreage for cut Christmas trees; to account for uncut trees that may be treated, we
have multiplied the cut tree acreage by 7 up to the maximum acreage for “other nursery crops” (whch ircludes uncut

Christmas trees) in the cersus.

Table 36. Crops on which chlorpyrifos can be used in counties in the migration corridor of
the Snake River fall-run chinook salmon and the Snake River spring-summer-run chinook

salmon ESUs.
State  County Crops and acreage planted Acres Totd acreage
OR | Clatoop alfalfa, apples cranberries (32), Christmas 107 529482

trees (72)%, nursery crops(10503)
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State

County

Crops and acreage planted

Acres

Totd acreage

OR

Columbia

corn (48), wheat, alfafa (421), apples(39),
cherries (7), grapes(6), peaches, peas (12),
plums& prunes (2), filberts walnuts(11),
other nuts, strawberries (6), Christmas trees
(1,239)*

1791

420332

OR

Hood River

wheat, afalfa (443), broccoli, apples(2,592),
cherries (1,081), grapes(63), peaches (13),
pears (11,788), Christmastrees (178)%

16158

334328

OR

Multnomah

wheat (1,688), grass seed, afalfa (389),
broccoli (29), cabbage (459), carrots,
cauliflower (55), turnips, apples (51), cherries
(8), grapes (28), peaches (36), peas (25),
plums & prunes (3), wanuts (2), other nuts,
strawberies(171), Christmas trees(273)%,
nursery aops (2609)

5826

278570

OR

Umatilla

corn (6,901), wheat (263,624), grass seed
(10,064), alfalfa (24,013), asparagus (1,093),
snap beans (587), dry onions (3,914), apples
(3,927), apricots (14), cherries (349), grapes
(163), nectarines, peaches(7), pears (4),
plums& prunes (365), strawberries (9), mint

315034

2,057,809

WA

Benton

corn, wheat (130,981), sugarbeets (4,284),
grassseed, alfalfa (13,241), asparagus
(1,638), dry onions(3,398), apples (18,425),
apricots (174), cherries (3,219), grapes
(15,929), nectarines (106), peaches(149),
pears (472), plums & prunes (180), walnuts
(41), mint, nursary crops (161)

192398

1,089,993

WA

Clark

grassseed, afafa (836), snap beans (2),
cabbage apples(33), cherries, grapes(32),
peaches (46), pears (75), plums & prunes
(20), filberts (87), walnuts (51), strawberries
(162), mint, Christmastrees (679)%, nursery
crops (122)

2135

401,850

WA

Cowlitz

wheat (293), afalfa (105), snap beans (1),
carrots, apples (14), cherries (2), grapes,
pears (3), filberts(1), walnuts (5),
strawbatries Christmas trees(128)?, nursery
crops (54)

606

728781

WA

Klickitat

wheat (40,401), grass seed, afalfa (28,434),
cabbage, apples (516), apricots (18), cherries
(457), grapes (419), peaches (199), peas
(923), plums & prunes (1), walnuts

71368

1198385

Page 85 of 134




State County Crops and acreage planted Acres Totd acreage

WA | Padfic dfalfa (110), apples, cheries, grapes, 1515 623722
cranberries (1312), Chrigmas trees (93)*

WA | Skamania afalfa (164), apples (75), grapes pears (477), | 720 1,337,179
other nuts (4)

WA | Wahkiakum | alfalfa 0 169125

a. The Agricultural census only provides acreage for cut C hristmas trees; to account for uncut trees that may be treated, we
have multiplied the cut tree acreage by 7 up to the maximum acreage for “other nursery crops” (whch includes uncut
Christmas trees) in the cersus.

As with other upper Columbia and Snake River sdmonids, there is a large aoreage of aopsin the
counties containing this ESU on which chlorpyrifos islikely to be used and a vey large acreage of
wheat and dfalfa where chlorpyrifos is likely to be used quitea bit less. The counties containing
spawning and rearing habitat for the Snake River Fall-Run chinook contain 112,000 acres of
apples, 20,000 acres of cherries, 17,000 acres of mint, 7,000 acres of sugarbeet, and 15,000 acres
of dry onions. The counties containing the migration corridor also have 118,000 acres of orchards.
The useof chlorpyrifosmay affedt the Snake River Fall-Run chinook ESU.

(3) Snake River Spring/Summer-run Chinook Salmon

The Snake River Spring/Summer-+un chinook salmon ESU was proposed as threaened in 1991
(56FR29542-29547, June 27, 1991) and listed about ayear later (57FR14653-14663, April 22,
1992). Critical hebitat was designated on December 28, 1993 (58FR68543-68554) to indude all
tributaries of the Snake and Salmon Rivers (except the Clearwater River) accessble to Snake River
spring/summer chinook salmon. Like the fall-run chinook, the spring/summer-run chinook ESU
was proposed for reclassification on December 28, 1994 (59FR66784-57403) as endangered
because of criticdly low levels based on very sparse runs. However, because of incressed runsin
subsequent year, this proposed redassification was withdrawn (63FR1807-1811, January 12,
1998).

Hydrologic units in the potential spawning and rearing areas include Hells Canyon, Imnaha,
Lemhi, Little Saimon, Lower Grande Ronde, Lower Middle Fork Salmon, Lower Salmon, Lower
Snake-Asotin, Lowe Snake-Tucannon, Middle Salmon-Chamberlain, Middle Salmon-Panther,
Pahsimerol, South Fork Salmon, Upper Middle Fork Salmon, Upper Grande Ronde, Upper
Salmon, and Wallowa. Areas above Hells Canyon Dam are excluded, aong with unnamed
“impassable natural falls.” Napias Creek Falls, near Salmon, Idaho, was later named an upstream
barrier (64FR57399-57403, October 25, 1999). The Grande Ronde, Imnaha, Salmon, and
Tucannon subbasins, and Asotin, Granite, and Shegp Creekswere specifically named in the
Critical Habitat Notice.

Spawning and rearing countiesmentioned in the Critical Habitat Notice include Union, Umatilla,
and Wallowa and Baker countiesin Oregon; Adams Blaine, Custer, Idaho, Lemhi, Lewis, and

Nez Perce, and Valley counties in Idaho; and Asotin, Columbia, Franklin, Garfield, Walla Walla,
and Whitman counties in Washington. We have excluded Umatilla and Bake County in Oregon
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and Blaine County in Idaho because accessible river reaches are all wdl above areas where
chlorpyrifos can be used. We have excluded Valley County, Idaho because tha portion in the
Salmon River waterdhed is all in forested areas where chlorpyrifos would not be used; the private
land areas of Valley County where chlorpyrifos could be used are in the Payette River watershed.
Other counties within migratory corridorsare al of those down stream from the confluence of the
Snake and Columbia Rivers. Umatilla, Morrow, Gilliam, Sherman, Wasco, Hood River,
Multnomah, Columbia, and Clatsop Countiesin Oregon, and Klickitat, Skamania, Clark, Cowlitz,
Wahkiakum, and Pacific Counties in Washington.

Table 37 shows the crop-acreageinformation for Oregon and Washington counties wherethe
Snake River spring/summer-run chinook salmon ESU occurs. The cropping information for the
migratory corridorsisshownin Table 38. If thereisno acreage given for aspecific crop, this
means that there are too few growersin the area for USDA to make the data available.

Table 37. Crops on which chlorpyrifos can be used in counties containing sp awning and
rearing habitat for the Snake River spring-summer-run chinook salmon ESU.

State  County Crops and acreage planted Acres Totd acreage

ID Adams corn (104), wheat (200), afalfa (9,223), 9527 873399
apples

ID Blaine wheat (2,837), afafa (17,425), nursery crops | 20290 1692735
(28)

ID Custer wheat (645), dfafa (24,467) 25112 | 3152382

ID Idaho wheat (62,283), grass seed, alfafa (20,266), | 82582 5430522

apples (6), cherries (2), grapes (1), peaches,
pears (2), plums & prunes (2), filberts,

Christmas trees (20)*
ID Lemhi afalfa (28,143), apples (6), apricots, cherries | 28163 2921172
(9), peaches (3), pears (2)
ID Lewis wheat (64,367), grass seed, afalfa (3,885) 68252 306601
ID Nez Perce corn, wheat (89,990), grass seed (5,739), 102027 | 543,434

afalfa (6,262), apples(9), apricots(1),
cherries (4), peaches(22)

OR | Union wheat (36,394), sugarbeets (1,035), grass 80411 1,303,476
seed (7,236), dfafa(25,818), carrots, apples
(39), apricots cherries(596), peaches (12),
pears, plums & prunes mint (9,226),
Christmas trees (55)%

OR | Wallowa wheat (14,502), grass seed (189), alfdfa 32952 2,013,071
(18,253), apples (8), peaches, nursery crops
(6)
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State

County

Crops and acreage planted

Acres

Totd acreage

WA

Adams

corn (5,388), wheat (303,813), sugarbeets
(1,570), grass sed (7,487), dfafa (22,350),
asparagus (422), snap beans(102), dry
onions (1,453), apples (3,457), cherries,
grapes pears, mint (7,328)

353370

1,231,999

WA

Asotin

wheat (21,110), grass seed (1,136), dfalfa
(1,648), apples (24), apricots (5), cherries
(17), peaches (18), peas (6)

23964

406,983

WA

Columbia

corn (51), wheat (77,511), grass sed (253),
afalfa (1,780), apples

79595

556,034

WA

Franklin

corn (11,337), wheat (109, 627), sunflower
(698), sugarbeds, grass seed, alfalfa
(70,943), asparagus(8,610), snap beans
(236), carrots (3,574), dry onions (4,074),
apples (9,000), apricots (68), cherries
(2,165), grapes (2,813), nectarines(129),
peaches (262), pears (156), plums & prunes
(43), walnuts, strawberries(17), mint (1,586)

225338

794,999

WA

Garfidd

wheat (71,689), grass seed (2,830), afalfa
(802)

75321

454,744

WA

Wdla Wala

corn (6,539), wheat (232,419), grass seed
(8,233), alfdfa (11,787), asparagus (1,414),
snap beans(250), cabbage (6), carrots, dry
onions (2,172), radishes, apples (5,222),
cherries (280), grapes plums & prunes (22)

268344

813,108

WA

Whitman

corn (101), wheat (478,098), grass seed
(4,251), dfdfa(6,644), apples (19), cherries,
pears (2), mint (12,577), Christmas trees(4)*

501696

1,382,006

a. The Agricultural census only provides acreage for cut Christmas trees; to account for uncut trees that may be treated, we
have multipliedthe cut tree acreage by 7 up to the maximum acreage for “other nursery crops” (which inrcludes uncut

Christmas trees) in the cersus.

Table 38. Crops on which chlorpyrifos can be used in counties in the migration corridor of
the Snake River spring-summer-run chinook salmon ESU.

State

County

Crops and acreage planted

Acres

Totd acreage

OR

Clatop

afalfa, apples cranberries (32), Christmas
trees (72)%, nursery crops(3)

107

529,482

OR

Columbia

corn (48), wheat, afalfa (421), apples(39),
cherries (7), grapes(6), peaches, peas (12),
plums& prunes (2), filberts walnuts(11),
other nuts, strawberries (6), Christmas trees
(1,239)%

1791

420,332

OR

Gilliam

wheat (95,584), dfalfa (2,450)

98034

770,664
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State  County

Crops and acreage planted

Acres

Totd acreage

OR

Hood River

wheat, afalfa (443), broccoli, apples(2,592),
cherries (1,081), grapes(63), peaches (13),
pears (11,788), Christmastrees (178)%

16158

334328

OR

Morrow

corn (9,276), wheat (167,070), sugarbeets,
grassseed (1,113), alfalfa (22,180), dry
onions (1,284), apples

200,923

1301021

OR

Multnomah

wheat (1,688), grass seed, afalfa (389),
broccoli (29), cabbage (459), carrots,
cauliflower (55), turnips, apples (51), cherries
(8), grapes (28), peaches (36), peas (25),
plums & prunes (3), walnuts (2), other nuts,
strawberries(171), Christmas trees(273)?,
nursery aops (2609)

5826

278570

OR

Sherman

whest (99,837), dfalfa (230)

100067

526911

OR

Umailla

corn (6,901), wheat (263,624), grass seed
(10,064), alfalfa (24,013), asparagus (1,093),
snap beans (587), dry onions (3,914), apples
(3,927), apricots (14), cherries (349), grapes
(163), nectarines, peaches(7), pears (4),
plums& prunes (365), strawberries (9), mint

315,034

2057809

OR

Wasco

wheat (63,369), grass seed (169), alfdfa
(7,239), apples (463), apricots (32), cherries
(7,352), grapes (110), peaches (30), pears
(385), plums & prunes, strawberries

79,149

1523958

WA

Benton

corn, wheat (130,981), sugarbeets (4,284),
grassseed, alfalfa (13,241), asparagus
(1,638), dry onions(3,398), apples (18,425),
apricots (174), cherries (3,219), grapes
(15,929), nectarines (106), peaches(149),
pears (472), plums & prunes (180), walnuts
(41), mint, nursay crops (161)

192398

1089993

WA

Clark

grassseed, alfalfa (836), snap beans (2),
cabbage, apples(33), cherries, grapes(32),
peaches (46), pears (75), plums & prunes
(20), filberts (87), walnuts (51), strawberries
(162), mint, Christmastrees (679)%, nursery
crops (122)

2135

401850

WA

Cowlitz

wheat (293), afalfa (105), snap beans (1),
carrots, apples (14), cherries (2), grapes,
pears (3), filberts(1), walnuts (5),
strawberies Christmas trees(128)% nursery
crops (54)

606

728781
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State County Crops and acreage planted Acres Totd acreage

WA | Klickitat wheat (40,401), grass seed, afafa (28,434), | 71,368 | 1198385
cabbage, apples (516), apricots (18), cherries
(457), grapes (419), peaches (199), peas
(923), plums & prunes (1), wanuts

WA | Padific afafa(110), apples, cherries, grapes, 1515 623722
cranberries (1312), Chrigmas trees (93)%

WA | Skamania afalfa (164), apples (75), grapes pears (477), | 720 1,337,179
other nuts (4)

WA | Wahkiakum | alfalfa 0 169,125

a. The Agricultural census only provides acreage for cut Christmas trees; to account for uncut trees that may be treated, we
have multiplied the cut tree acreage by 7 up to the maximum acreage for “other nursery crops” (whch ircludes uncut
Christmas trees) in the cersus.

There isalarge acreage of cropsin the counties containing this ESU on which chlorpyrifosis
likely to be used. The countiescontaining habitat for the Snake River Spring-Summer-Run
chinook contain well ove 50,000 acres of cropsfrequently treated and over amillion acres of
crops which are less treated with chlorpyrifos. The counties containing the migration corridor aso
have 150,000 acres of orchardsand 15,000 acres of sugarbeets and dry onions. The use of
chlorpyrifosin thiscounty may affed the Snake River Spring-Summer-Run chinook ESU.

(4) Central Valley Spring-run Chinook Salmon ESU

The Central Valley Spring-run chinook salmon ESU was proposed as thregtened in 1998
(63FR11482-11520, March 9, 1998) and listed on September 16, 1999 (64FR50393-50415).
Critical habitat was designated February 16, 2000 (65FR7764-7787) to encompass all river
reaches accessbleto liged chinook sdmon in the Sacramento River and itstributariesin
Cdlifornia, along with the downgream river reaches into San Francisco Bay, north of the Oakland
Bay Bridge, and to the Golden Gate Bridge.

Hydrologic units and upstream barriers within this ESU are the Sacramento-Lower Cow-Lower
Clear, Lower Cottonwood, Sacramento-Lowe Thomes (upstream barrier - Black Butte Dam),
Sacramento-Stone Corral, Lower Butte (upstream barrier - Centerville Dam), Lower Feather
(upstream barrier - Oroville Dam), Lower Yuba, Lower Bear (upstream barrier — Camp Far West
Dam), Lower Sacramento, Sacramento-Upper Clear (upstream barriers — Keswick Dam,
Whiskeytown dam), Upper Elder-Upper Thomes, U pper Cow-Baittle, Mill-Big Chico, Upper
Butte, Upper Y uba (upstream barrier - Englebright Dam), Suisin Bay, San Pablo Bay, and San
Francisco Bay. These aeas arein the countiesof Shasta, Tehama, Butte, Glenn, Colusa, Sutter,
Yolo, Yuba, Placer, Sacramento, Solano, Nevada, Contra Costa, N apa, Alameda, Marin, Sonoma,
San Mateo, San Francisco, and Santa Clara. However, Santa Clara and San Mateo countiesare
south of the Oakland Bay Bridge and are not included in the analyss.

Table 39 contains usage information for the California counties supporting the Central
Valley spring-run chinook salmon ESU.
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Table 39. Use of chlorpyrifos in counties with the Central Valley spring-run chinook salmon

ESU.

County Crop Usage (pounds) Acres treated

Alameda structurd (termiteg 877
other 3

Butte afalfa 342 645
almond 3886 2529
orange 113 97
peach 211 142
prune 269 205
structurd (termiteg 203
walnut 18536 10,019
other 105

Colusa afafa 613 1,189
almond 974 696
cotton 2880 3,373
walnut 1543 834
other 120

Contra Costa asparagus 133 133
landscape maintenance 349
structurd (termiteg 12663
other 100

Glenn afafa 1548 2,796
almond 3754 2,327
cotton 951 1,029
orange 233 110
sunflower 146 279
walnut 6488 3,771
other 96

Marin structurd (termite 288
other 52

Napa structurd (termitey 187
other 21
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County Crop Usage (pounds) Acres treated

Nevada structurd (termiteg 748
other 26

Placer structurd (termites 17713
landscape maintenance 109
other 32

Sacramento afalfa 1632 2,325
aople 326 162
corn 180 181
landscape maintenance 1420
nursery 104
pear 696 348
structurd (termite 24720
walnut 181 119
other 46

San Francisco other 40

Shasta mint 249 189
turf/sod 324 320
walnut 352 175
other 122

Solano afalfa 1710 2,974
almond 506 287
grass, seed 705 231
sorghurm/milo 238 355
structurd (termiteg 2816
sunflower 172 133
walnut 2768 1514
other 148

Sonoma gople 1380 1,408
landscape maintenance 615
structurd (termitey 1252
other 83
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County Crop Usage (pounds) Acres treated
Sutter afafa 547 1,143
bean, dried 981

cabbage 104 133
peach 610 376
walnut 16541 8,806
structurd (termitey 254
other 330

Tehama afalfa 553 863
almond 2704 1,422
prune 107 160
walnut 7847 4,514
other 23

Yolo afafa 7657 14,996
almond 267 157
cotton 699 751
nursery 759
pear 143 96
sorghurm/milo 260 330
structurd (termitey 972
walnut 5005 2,869
other 148

Y uba peach 160 80
pear 268 162
prune 540 285
sructura (termites) 676
walnut 6022 3075

There iscongderable use of chlorpyrifoson orchardsin the area supporting this ESU, especially in
the upper Sacramento Valley (Glenn, Butte, Sutter, Y uba, and Yolo Counties). Thereis also a
moderate amount of termiticide use for at least two more years. Even with DPR’s bulletins, which
should mitigate the risk substantidly, chlorpyrifos may affect the Central Valley Spring Run

Chinook Sdmon ESU
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(5) California Coastal Chinook Salmon ESU

The California coastal chinook salmon ESU was proposed as threatened in 1998 (63FR11482-
11520, March 9, 1998) and listed on September 16, 1999 (64FR50393-50415). Critical habitat
was dedgnaed February 16, 2000 (65FR7764-7787) to encompassall river reachesand estuarine
areas accessible to listed chinook salmon from Redwood Creek (Humboldt County, California) to
the Russian River (Sonoma County, California), inclusive.

The hydrologc units and upstream barriers are Mad-Redwood, Upper Eel (upstream barrier -
Scott Dam), Middle Fort E€l, Lower Ed, South Fork E€l, Mattole, Big-Navaro-Garcia, Gualaa
Sdmon, Russian (upgream bariers - Coyote Dam; Warm Springs Dam), and B odega Bay.
Countieswith agricultura areas where pedticides could be used are Humboldt, Trinity,
Mendocino, Sonoma, and Marin. A small portion of Glenn County is also included in the Critical
Habitat, but chlorpyrifos would not be used in theforested upper elevation areas. A snall portion
of Lake County contains habitat for thisESU, but is entirely within the Mendocino National
Forest.

Table 40 contains usage information for the California counties supporting the Californiacoastal
chinook salmon ESU.

Table 40. Use of chlorpyrifos in counties with the Califoria coastal chinook salmon ESU.

County Crop Usage (pounds) Acres treated
Humbol dt other 20
Marin structurd (termitey 288
other 52
Mendocino gople 225 112
pear 2195 1867
structurd (termiteg 349
other 23
Sonoma aple 1380 1408
landscape maintenance 615
structurd (termitey 1252
other 83
Trinity other 2

Chlorpyrifos use islow to moderate in the counties wherethisESU is found. With the miti gation
provided by DPR’s county bulletins, | conclude that chlorpyrifos may affect, but is not likely to
advesely affect the CalifomiaCoastal Chinook Salmon ESU.
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(6) Puget Sound Chinook Salmon ESU

The Puget Sound chinook salmon ESU was proposed as threaened in 1998 (63FR11482-11520,
March 9, 1998) and listed a year later (64FR14308-14328, March 24, 1999). Critical habitat was
designated February 16, 2000 (65FR7764-7787) to encompass all marine, estuarine, and river
reaches accessble to listed chinook salmon in Puget Sound and its tributaries, extending out to the
Pacific Ocean.

The hydrologic units and upstream barriers are the Strait of Georgia, San Juan Idands, Nooksack,
Upper Skagit, Sauk, Lower Skagit, Stillaguamish, Skykomish, Snhoquamie (upstream barrier - Tolt
Dam), Snohomish, L&ke Washington (upstream barrier — Landsburg Diversion), Duwamidh,
Puyallup, Nisqually (upstream barrier - Alder Dam), Deschutes, Skokomish, Hood Canal, Puget
Sound, Dungeness-Hwha (upstream barrier - Elwha Dam). Affected counties in Washington,
apparently all of which could have spavning and rearing habitat, are Skagit, Whatcom, San Juan,
Island, Snohomish, King, Pierce, Thurston, Lewis, Grays Harbor, Mason, Clallam, Jefferson, and
Kitsgp. Grays Harbor County was excluded because thevery small amount of habita iswithin the
Olympic National Forest.

Table 41 shows the acreage information for Washington counties wherethe Puget Sound chinook
salmon ESU islocated. In this table, if there is no acreage given for a specific crop, this means that
there are too few growersin the area for USDA to make the data available.

Table 41. Crops on which chlorpyrifos can be used in counties containing sp awning and
rearing habitat for the Puget Sound chinook salmon ESU.

State County Crops and acreage planted Acres Totd acreage

WA | Cldlam afalfa (1,790), carrots, apples (29), cherries | 1876 1116900
(12), grapes (4), pears (1), plums & prunes
(1), strawberries(13), nursery aops (27)

WA | Isand alfafa(2,100), apples(18), grapes (14), pears | 2226 133499
(1), strawberries Christmas trees(79)?,
nursery aops (14)

WA | Jefferson dfalfa, snap beans, apples (5), Christmas 35 1157642
trees (13)?, nursery crops(17)
WA | King corn (30), dfalfa(358), snap beans, brocooli | 1321 1360705

(8), cabbage (88), carrots (10), cauliflower,
dry onions (4), radishes, turnips (2), apples
(64), apricots(1), cherries (8), grapes(2),
peaches (1), pears (19), plums & prunes (4),
filberts (3), walnuts (3), strawberries(42),
Christmas trees (346)% nursery crops(328)
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State  County

Crops and acreage planted

Acres

Totd acreage

WA

Kitsap

afalfa, snap beans (1), carrots (1), apples
(21), cherries (6), grapes (8), pears (4), plums
& prunes (4), strawberries (7), Christmas
trees (674)°, nursery crops(88)

814

253436

WA

Lewis

wheat (1,104), dfadfa(937), snap beans,
apples(77), cherries (10), grapes(4), pears
(8), plums & prunes (3), filberts (25), wanuts
(4), other nuts (14), strawberries, Christmas
trees (7,323)°

9509

1540991

WA

Mason

alfalfa (125), snap beans (2), carrots, apples
(5), cherries (1), grapes, pears (1), Christmas
trees (2,391)%, nursery crops(33)

2558

615108

WA

Pierce

afafa(70), snap beans(200), cabbage (242),
carrots, radishes, apples (61), cherries (5),
grapes, pears (4), plums & prunes, filberts,
strawbatries(125), Christmas trees(765)7,
nursery aops (160)

1632

1072350

WA

San Juan

afalfa (170), snap beans, carrots (1), apples
(64), cherries (1), grapes(13), peaches (1),
pears (5), plums & prunes(2), filberts (2),
strawbatries(2)

261

11963

WA

Sagit

wheat (3,477), grass seed, dfafa (782), snap
beans (4), broccoli, carrots (555), apples
(357), cherries, grapes, pears (5), plums &
prunes, filberts (12), stravberries (281),
Christmas trees (98)%, nursery crops(359)

5930

1110583

WA

Snohomish

wheat (428), grass seed, dfafa (235), snap
beans (10), broccoli (4), cabbage, carrots (2),
cauliflower, apples (47), cherries (3), grapes
(2), peaches (42), pears (27), plums & prunes
(2), filberts (11), strawberries (81), Christmas
trees (557)°, nursery crops(414)

1864

1337728

WA

Thurston

dfalfa(543), sngp beans (2), broccoli,
cabbage (1), carrots, cauliflower (1), dry
onions (1), radishes (1), apples (23), cherries
(4), grapes, pears (5), filberts (2), strawberries
(74), Christmeas trees(715)%, nursery crops
(618)

1990

465322
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State County Crops and acreage planted Acres Totd acreage

WA | Whatcom corn, wheat (626), afafa (708), snap beans | 2714 1356006
(1), broccali (1), cabbage, apples (174),
cherries (4), grapes (10), pears (15), plums &
prunes, filberts (206), walnuts (1),
strawberies(297), Christmas trees(275)%,
nursery aops (396)

a. The Agricultural census only provides acreage for cut Christmas trees; to account for uncut trees that may be treated, we
have multiplied the cut tree acreage by 7 up to the maximum acreage for “other nursery crops” (whch ircludes uncut
Christmas trees) in the cersus.

There isnot a substantid acreage where chlorpyrifos can be used within this ESU and the
cancellaion of homeowner uses should markedy reduce usefrom recent historical times
However, there are severd thousand acres of Christmastrees and avariety of smdler acreage
crops that have high percentage treatment in this ESU. Most of the Lewis County Christmastrees
are likely to be in the Columbia River watershed, rather than draining into Puget Sound. Without
mitigations such as is provided by DPR’s bulletins, even this modest acreage is sufficient that
chlorpyrifosmay affed the Puget Sound Chinook Sadmon ESU

(7) Lower Columbia River Chinook Salmon ESU

The Lower Columbia River chinook salmon ESU was proposed as threatened in 1998
(63FR11482-11520, March 9, 1998) and listed a year laer (64FR14308-14328, March 24, 1999).
Critical habitat was designated February 16, 2000 (65FR7764-7787) to encompass all river
reaches accessble to listed chinook salmon in Columbia River tributaries between the Grays and
White Salmon Rivers in Washington and the Willamette and Hood River in Oregon, inclusive,
along with the lower Columbia River reachesto the Pacific Ocean.

The hydrologic units and upstream barriers are the Middle Columbia-Hood (upstream barriers -
Condit Dam, The DallesDam), Lower Columbia-Sandy (upstream barrier - Bull Run Dam 2),
Lewis (upstream barrier - Merlin Dam), Lower Columbia-Clatskanie, Upper Cowlitz, Lower
Cowlitz, Lower Columbia, Clackamas, and the Lower Willamette. Spawning and rearing habitat
would bein the countiesof Hood River, Wasco, Columbia, Clackamas, Marion, Multnomah, and
Washington in Oregon, and Klickitat, Skamania, Clark, Cowlitz, Lewis, Wahkiakum, and Pacific
in Washington. Only amall forested parts of Wasco County and Marion County intersect the
hydrologic units and these were exduded from the analysis because chlorpyrifos would not be
used there. The migration corridorsinclude portionsof Clatsop and Columbia Counties in Oregon
and Pacific County in Washington.

Note: We have made several changesin the countiesincluded in this ESU. We will be providing
detailsand arationale in a separate submission to NMFS.

Table 42 shows the cropping information for Oregon and Washington counties where the Lower
Columbia River chinook salmon ESU occurs. In this table, if there is no acreage given for a
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specific crop, this means that there are too few growersin the areafor USDA to make the data
available.

Table 42. Crops on which chlorpyrifos can be used in counties containing sp awning and
rearing habitat or migration corridor for the Lower Columbia River chinook salmon ESU.

State

County

Crops and acreage planted

Acres

Totd acreage

OR

Clackamas

corn (14), wheat (1,783), grass seed (9,829),
dfalfa(1,072), sngp beans (334), broccali
(184), cabbage (72), cauliflower (319),
Christmas trees (17,715)%, dry onions,
radishes (144), turnips, apples (167), cherries
(53), grapes (207), peaches (78), peas (37),
plums & prunes (37), filberts (3,994), walnuts
(51), strawberries(608), nursery aops
(10503)

47201

1195712

OR

Clatsop

afafa, apples cranberries (32), Christmas
trees (72)%, nursery crops(3)

107

529482

OR

Columbia

corn (48), wheat, afalfa (421), apples(39),
cherries (7), grapes(6), peaches, peas (12),
plums& prunes (2), filberts walnuts(11),
other nuts, strawberries (6), Christmas trees
(1,239)*

1791

420332

OR

Hood River

wheat, afalfa (443), broccoli, apples(2,592),
cherries (1,081), grapes(63), peaches (13),
pears (11,788), Christmastrees (178)%

16158

334328

OR

Multnomah

wheat (1,688), grass seed, alfalfa (389),
broccoli (29), cabbage (459), carrots,
cauliflower (55), turnips, apples (51), cherries
(8), grapes (28), peaches (36), peas (25),
plums & prunes (3), walnuts (2), other nuts,
strawbatries(171), Christmas trees(273)7,
nursery aops (2609)

5826

278570

WA

Clark

grassseed, afafa (836), snap beans (2),
cabbage apples(33), cherries, grapes(32),
peaches (46), pears (75), plums & prunes
(20), filberts (87), walnuts (51), strawberries
(162), mint, Christmastrees (679)%, nursery
crops (122)

2135

401850

WA

Cowlitz

wheat (293), afalfa (105), snap beans (1),
carrots, apples (14), cherries (2), grapes,
pears (3), filberts(1), walnuts (5),
strawbetries Christmas trees(128)?, nursery
crops (54)

606

728781
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State County Crops and acreage planted Acres Totd acreage
WA | Klickitat wheat (40,401), grass seed, afafa (28,434), | 71368 1198385
cabbage, apples (516), apricots (18), cherries
(457), grapes (419), peaches (199), peas
(923), plums & prunes (1), wanuts

WA | Lewis wheat (1,104), dfdfa(937), snap beans, 9509 1,540,991
apples(77), cherries (10), grapes(4), pears
(8), plums & prunes (3), filberts (25), walnuts
(4), other nuts (14), strawberries, Christmas

trees (7,323)

WA | Padific afafa(110), apples, cherries, grapes, 1515 623,722
cranberries (1312), Chrigmas trees (93)*

WA | Skamania alfalfa (164), apples (75), grapes pears (477), | 720 1,337,179
other nuts (4)

WA | Wahkiakum | alfaffa 0 169125

a The Agricultural census only provides acreage for cut C hristmas trees; to account for uncut trees that may be treated, we
have multiplied the cut tree acreage by 7 up to the maximum acreage for “other nursery crops” (whch ircludes uncut
Christmas trees) in the cersus.

The counties contaning thisESU have ardaivey large acreage of crops on which chlorpyrifosis
likely to be used. These counties contain 79,000 acres of apples, 24,000 acres of pears, 8,000
acres of cherries and over 25,000 acresof Christmas trees and nursery crops. The orchards ae
largely in Yakimaand Hood River counties, whilethe Chrigmastrees and nursery cropsarein
lower portions of the watershed. The use of chlorpyrifos in these counties may affect the Lower
Columbia River chinook ESU.

(8) Upper Willamette River Chinook Salmon ESU

The Upper Willamete River Chinook Salmon ESU was proposed as threatened in 1998
(63FR11482-11520, March 9, 1998) and listed a year laer (64FR14308-14328, March 24, 1999).
Critical habitat was designated February 16, 2000 (65FR7764-7787) to encompass al river
reaches accesgble to listed chinook salmon in the Clackamas River and the Willamette River and
its tributaries above Willamete Falls in addition to al down stream river reaches of the Willamete
and Columbia Rivers to the Pecific Ocean.

The hydrologic units included are the Lower Columbia-Sandy, Lower Columbia- Clatkanie,
Lower Columbia, Middle Fork Willamette, Coast Fork Willamette (upstream barriers - Cottage
Grove Dam, Dorena Dam), U pper Willamette (upstream barrier - Fern Ridge Dam), M cKenzie
(upstream barrier - Blue Rive Dam), North Santiam (upstream barrier — Big Cliff Dam), South
Santiam (upstream barrier - Green Peter Dam), M iddle Willamette, Yamhill, M oldla-Pudding,
Tualatin, Clackamas, and Lower Willamete. Spawning and rearing habitat is in the Oregon
countiesof Clackamas, D ouglas, Lane, Benton, Lincoln, Linn, Palk, Marion, Yamhill,
Washington, and Tillamook. However, Douglas, Linooln and Tillamook countiesinclude salmon
habita only in the forested areas where chlorpyrifos would not be used; and weretherefore
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excluded from the andysgs. Migration corridorsinclude Cladkamas Multnomah, Columbia, and
Clasop Countiesin Oregon, and Clark, Cowlitz, Wahkiakum, Lewis, and Pacific Countiesin

Washington.

Table 43 and Table 44 show the cropping information for Oregon counties where the Upper
Willamette River chinook salmon ESU occurs and for the Oregon and Washington counties where
this ESU migrates In these tables, if there is no acreage given for a specific crop, this means that
there are too few growersin the areafor USDA to make the data available.

Table 43. Crops on which chlorpyrifos can be used in counties containing sp awning and
rearing habitat for the Upper Willamette chinook ESU.

State  County

Crops and acreage planted

Acres

Totd acreage

OR Benton

whest (4,338), grass seed, dfaffa (570), snap
beans (3,080), broccoli, Christmas trees
(5822)2, dry onions (3), apples (62), cherries
(18), grapes (242), peaches (8), peas (7),
plums & prunes (5), filberts (493), walnuts
(23), strawberries(17), mint (2,925), nursery
crops (149)

15779

432961

OR | Clackamas

corn (14), wheat (1,783), grass sed (9,829),
dfalfa(1,072), sngp beans (334), broccali
(184), cabbage (72), cauliflowe (319),
Christmas trees (17,715)%, dry onions,
radishes (144), turnips, apples (167), cherries
(53), grapes (207), peaches (78), peas (37),
plums & prunes (37), filberts (3,994), walnuts
(51), strawberries(608), nursery aops
(10503)

47201

1195712

OR Lane

wheat (2,651), grass seed (32,433), dfalfa
(876), snap beans ( 1,796), broccali (5),
cabbage (11), carrots (270), cauliflower (4),
dry onions (3), apples (174), cherries (249),
grapes(631), nectarines (2), peaches (54),
pears (51), plums & prunes (34), filberts
(3,677), walnuts (105), strawberries (74),
mint (5,350), Christmastrees (2,431)?,
nursery aops (325)

51206

2914656
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State  County

Crops and acreage planted

Acres

Totd acreage

OR

Linn

corn (4), wheat (5,306), grass seed
(198,471), dfdfa (2,507), snap beans
(2,688), broccoli (267), cabbage, carrots,
cauliflower (164), dry onions (1), apples
(133), cherries (157), grapes (93), nectarines
(3), peaches (73), plums & prunes(14),
filberts (1,820), walnuts (55), strawberries
(52), mint (4,105), Christmastrees (1,083)?,
nursery aops (155).

217151

1466507

OR

Marion

corn (16), wheat (10,341), grass seed
(98,930), afafa(1,315), snap beans
(12,101), broccoli (2,548), cabbage (157),
carrots (76), cauliflower (1,505), dry onions
(2,036), apples (555), charies(1,568),
grapes(761), nectarines, peaches(179), pears
(150), plums & prunes (145), filberts (7,061),
walnuts (15), stranberries(1,858), mint
(3,695), Christmas trees(8590)? , nursery
crops (7090)

160692

758394

OR

Polk

wheat (9,741), grass seed (52,375), dfalfa
(774), snap beans (598), broccali, cabbage,
carrots, apples (157), apricots, cherries
(1,888), grapes (1,123), peaches (51), pears
(63), plums & prunes (595), filberts (2,394),
walnuts (33), other nuts strawberries (22),
mint (2,448), Christmastrees (4,508)

76770

474296

OR

Washington

wheat (17,020), grass seed (18,465), dfalfa
(1,680), snap beans (988), brocooli (400),
cabbage carrots (1), cauliflower, dry onions
(196), apples (279), cherries (211), grapes
(989), peaches (168), pears (69), plums &
prunes (358), filberts (5,595), walnuts (679),
other nuts, strawberries (1,257), Christmas
trees (2,695)?, nursery crops(4130)

55160

463231

OR

Yamhill

corn, wheat (13,989), grass seed (32,904),
dfalfa(2,294), sngp beans (1,838), broccali
(308), dry onions, apples (310), cherries
(1,693), grapes (2,887), nectarines, peaches
(104), pears (54), plums & prunes(369),
filberts (7,110), walnuts (608), other nuts
(41), strawberries (265), Christmas trees
(1,811)% nursery crops(3444)

70029

457986

a The Agricultural census only provides acreage for cut Christmas trees; to account for uncut trees that may be treated, we
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have multiplied the cut tree acreage by 7 up to the maximum acreage for “other nursery crops” (whch irncludes uncut

Christmnas trees) inthe census.

Table 44. Crops on which chlorpyrifos can be used in counties in the migration corridor of
the Upper Willamette chinook ESU.

State  County

Crops and acreage planted

Acres

Totd acreage

OR

Clackamas

corn (14), wheat (1,783), grass seed (9,829),
dfalfa(1,072), sngp beans (334), broccali
(184), cabbage (72), cauliflower (319),
Christmas trees (17,715)%, dry onions,
radishes (144), turnips, apples (167), cherries
(53), grapes (207), peaches (78), peas (37),
plums & prunes (37), filberts (3,994), walnuts
(51), strawberries(608), nursery aops
(10503)

47201

1195712

OR

Clatsop

afalfa, apples cranberries (32), Christmas
trees (72)% , nursery crops(3)

107

529482

OR

Columbia

corn (48), wheat, alfalfa (421), apples(39),
cherries (7), grapes(6), peaches, peas (12),
plums& prunes (2), filberts walnuts(11),
other nuts, strawberries (6), Christmas trees
(1,239)*

1791

420332

OR

Multnomah

wheat (1,688), grass seed, alfalfa (389),
broccoli (29), cabbage (459), carrots,
cauliflower (55), turnips, apples (51), cherries
(8), grapes (28), peaches (36), peas (25),
plums & prunes (3), wanuts (2), other nuts,
strawbatries(171), Christmes trees(273)%,
nursery aops (2609)

5826

278570

WA

Clark

grassseed, alfalfa (836), snap beans (2),
cabbage apples(33), cherries, grapes(32),
peaches (46), pears (75), plums & prunes
(20), filberts (87), walnuts (51), strawberries
(162), mint, Christmastrees (679)?, nursery
crops (122)

2135

401850

WA

Cowlitz

wheat (293), afalfa (105), snap beans (1),
carrots, apples (14), cherries (2), grapes,
pears (3), filberts(1), walnuts (5),
strawberies Christmas trees(128)?, nursery
crops (54)

606

728781
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State County Crops and acreage planted Acres Totd acreage

WA | Lewis whest (1,104), dfadfa(937), snap beans, 9509 1540991
apples(77), cherries (10), grapes(4), pears
(8), plums & prunes (3), filberts (25), walnuts
(4), other nuts (14), strawberries, Christmas

trees (7,323)

WA | Padific afafa(110), apples, cherries, grapes, 1515 623,722
cranberries (1312), Chrigmas trees (93)

WA | Wahkiakum | alfaffa 0 169125

a. The Agricultural census only provides acreage for cut Christmas trees; to account for uncut trees that may be treated, we
have multiplied the cut tree acreage by 7 up to the maximum acreage for “other nursery crops” (whch ircludes uncut
Christmas trees) in the cersus.

There isa moderate amount of acreage, 8,000 acresof orchard and 21,000 acresof mint and dry
onion, where chlorpyrifos can be used, along with considerable grass seed, Christmastrees, and
nursery aops where chlorpyrifos is known to be used on at least 20,000 acres within the
reproductive and growth areas of thisESU. Thereisdmost no acreage of cropswith high
chlorpyrifos use in the migration corridor. The use of chlorpyrifos may affect the Upper
Willamette River chinook ESU in its spawning and rearingareas. Effects are not likely in the
migratory corridors because the bulk of the Christmas treesin LewisCounty are rather far
upstream and likely to dissipate before reaching the Columbia River.

(9) Upper Columbia River Spring-run Chinook Salmon ESU

The Upper Columbia River Spring-run Chinook Samon ESU was proposed as endangered in
1998 (63FR11482-11520,March 9,1998)and listed a year |aer (64FR14308-14328, March 24,
1999). Criticd habitat was designated February 16, 2000 (65FR7764-7787) to encompass all river
reaches accessible to listed chinook salmon in Columbia River tributariesupstream of the Rock
Island Dam and downgream of Chief Joseph Dam in Washington, exduding the Okanogan River,
aswell asdl down gream migratory corridorsto the Pacific Ocean. Hydrologic units and ther
upstream barriers are Chief Joseph (Chief Joseph Dam), Similkameen, Methow, U pper Columbia
Entia, Wenaichee, Upper Columbia-Priest Rapids, M iddle ColumbiaL ake Wdlula, Middle
Columbia-Hood, Lower Columbia-Sandy, Lower Columbia-Clatskanie, Lower Columbia, and
Lower Willamette. Counties in which spawning and rearing occur are Chelan, Doudas and
Okanogan (Table 45). The lower river reaches are migratory corridorsand include Clatsop,
Columbia, Gilliam, Hood River, Morrow, Multnomah, Sherman, Umétilla, and Wasco Countiesin
Oregon, and Benton, Grant, Clark, Cowlitz, Franklin, Kittites, Klickitat, Skamania, Wahkiakum,
WallaWalla, Y akima, and Padfic Counties in Washington (Table 46).

[Note: In previous conaultations, we incorrectly included Grant, Kittitas and Benton countiesin
Washington as part of the spawning and growth habitat. However, these counties are below Rock
Idand Dam and have been moved to the migraory corridor teble]

Table 45 and Table 46 show the cropping information for Washington counties that support the
Upper Columbia River spring-run chinook salmon ESU and for the Oregon and Washington
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counties where this ESU migrates In these tables if there is no acreage given for a gecific crop,
this means that there are too few growers in the areafor USD A to make the data available.

Table 45. Crops on which chlorpyrifos can be used in counties containing sp awning and
rearing habitat for the Upper Columbia River spring-run chinook salmon ESU.

State

County

Crops and acreage planted

Acres

Totd acreage

WA

Chelan

wheat (1,864), alfalfa (1,210), apples
(17,096), apricots(81), cherries (3,704),
nectarines (22), peaches (21), pears (8,298),
plums & prunes (3), walnuts, Christmas trees
(42 nursery crops(12)

32353

1869848

WA

Douglas

wheat (200,291), dfafa(1,763), apples
(14,383), apricots(315), cherries (1,842),
nectarines (91), peaches (167), pears (1,104),
nursery aops (7)

219963

1165158

WA

Okanogan

wheat (8,410), alfalfa (21,880), broccoli (1),
carrots (1), apples (24,164), apricots (13),
cherries (1,003), nectarines (38), peaches
(67), pears (3,280), plums& prunes (1),
filberts (10), walnuts (29), strawberries,
Christmas trees (22)%, nursery crops(25)

58944

3371698

a. The Agricultural census only provides acreage for cut Christmas trees; to account for uncut trees that may be treated, we
have multiplied the cut tree acreage by 7 up to the maximum acreage for “other nursery crops” (which ircludes uncut

Christmas trees) in the cersus.

Table 46. Crops on which chlorpyrifos can be used in counties in the migration corridor of
the Upper Columbia River spring-run chinook salmon ESU.

State County Crops and acreage planted Acres Totd acreage
OR | Clatop afalfa, apples cranberries (32), Christmas 104 529,482
trees (72)
OR | Columbia corn (48), wheat, afalfa (421), apples(39), 1791 420332
cherries (7), grapes(6), peaches, peas (12),
plums& prunes (2), filberts walnuts(11),
other nuts, strawberries (6), Christmas trees
(1,239)*
OR | Gilliam wheat (95,584), dfafa (2,450) 98034 770664
OR | Hood River | wheat, alfalfa (443), broccoli, apples(2,592), | 16158 334328
cherries (1,081), grapes(63), peaches (13),
pears (11,788), Christmastrees (178)%
OR | Morrow corn (9,276), wheat (167,070), sugarbeets, 200923 | 1301021

grassseed (1,113), alfalfa (22,180), dry
onions (1,284), apples
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State  County

Crops and acreage planted

Acres

Totd acreage

OR

Multnomah

wheat (1,688), grass seed, afalfa (389),
broccoli (29), cabbage (459), carrots,
cauliflower (55), turnips, apples (51), cherries
(8), grapes (28), peaches (36), peas (25),
plums & prunes (3), wanuts (2), other nuts,
strawbaries(171), Christmes trees(273)3,
nursery aops (2609)

5826

278570

OR

Sherman

whest (99,837), dfalfa (230)

100067

526911

OR

Umailla

corn (6,901), wheat (263,624), grass seed
(10,064), alfalfa (24,013), asparagus (1,093),
snap beans (587), dry onions (3,914), apples
(3,927), apricots (14), cherries (349), grapes
(163), nectarines, peaches(7), pears (4),
plums& prunes (365), strawberries (9), mint

315,034

2057809

OR

Wasco

wheat (63,369), grass seed (169), afdfa
(7,239), apples (463), apricots (32), cherries
(7,352), grapes (110), peaches (30), pears
(385), plums & prunes, strawberries

79,149

1523958

WA

Benton

corn, wheat (130,981), sugarbeets (4,284),
grassseed, afafa (13,241), asparagus
(1,638), dry onions(3,398), apples (18,425),
apricots (174), cherries (3,219), grapes
(15,929), nectarines (106), peaches(149),
pears (472), plums & prunes (180), walnuts
(41), mint, nursay crops (161)

192398

1089993

WA

Clark

grassseed, alfalfa (836), snap beans (2),
cabbage apples(33), cherries, grapes(32),
peaches (46), pears (75), plums & prunes
(10), filberts (87), walnuts (51), strawberries
(162), mint, Christmastrees (679)?, nursery
crops (122)

2135

401850

WA

Cowlitz

wheat (293), afalfa (105), snap beans (1),
carrots, apples (14), cherries (2), grapes,
pears (3), filberts(1), walnuts (5),
strawbatries Christmas trees(128)? nursery
crops (54)

606

728781
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State  County

Crops and acreage planted

Acres

Totd acreage

WA

Franklin

corn (11,337), wheat (109, 627), sunflower
(698), sugarbeds, grass seed, alfalfa
(70,943), asparagus(8,610), snap beans
(236), carrots (3,574), dry onions (4,074),
apples (9,000), apricots (68), cherries
(2,165), grapes (2,813), nectaines(129),
peaches (262), pears (156), plums & prunes
(43), walnuts, strawberries(17), mint (1,586)

225,338

794999

WA

Grant

corn (29,953), wheat (203,498), sugarbeets
(10,792), grass sed (6,801), afalfa
(115,509), asparagus(940), snap beans
(671), carrots (2,207), dry onions (6,214),
apples (33,615), apricots (266), cherries
(3,470), grapes (3,132), nectaines (163),
peaches (261), pears (998), plums & prunes
(5), filberts, walnuts (5), strawberries(2),
mint (15,610), nursay crops (1,562)

435674

1712881

WA

Kittitas

wheat (5,224), alfalfa (8,571), apples (1,859),
cherries, peaches (1), pears (331), plums &
prunes (1), filberts (1), mint (409), Christmas
trees (23)%

16420

1469862

WA

Klickitat

wheat (40,401), grass seed, afalfa (28,434),
cabbage, apples (516), apricots (18), cherries
(457), grapes (419), peaches (199), peas
(923), plums & prunes (1), wanuts

71368

1198385

WA

Padific

afafa(110), apples, cherries, grapes,
cranberries (1312), Chrigmas trees (93)?

1515

623722

WA

Skamania

afalfa (164), apples (75), grapes pears (477),
other nuts (4)

720

1337179

WA

Wahkiakum

afafa

169125

WA

Wdla Wadla

corn (6,539), wheat (232,419), grass seed
(8,233), afafa(11,787), asparagus (1,414),
snap beans (250), cabbage (6), carrots, dry
onions (2,172), radishes, apples (5,222),
cherries (280), grapes plums & prunes (22)

268,344

813108

WA

Y akima

corn (12,680), wheat (50,430), grass seed
(1,070), dfafa (33,833), asparagus (7,034),
snap beans (106), cabbage (144), dry onions,
turnips (40), apples(75,264), apricots(285),
cherries (6,129), grapes (15,529), nectarines
(605), peaches (1,438), pears (10,190), plums
& prunes (478), filberts(6), walnuts (11),
nursery aops (408)

215680

2749514
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a. The Agricultural census only provides acreage for cut C hristmas trees; to account for uncut trees that may be treated, we
have multiplied the cut tree acreage by 7 up to the maximum acreage for “other nursery crops” (whch irncludes uncut
Christmas trees) in the cersus.

There isa considerable amount of acreage, egecidly orchard crops, where chlorpyrifos may be
used within the spawning and rearing area of this ESU. In these countiesthere are 58,000 aares of
apples, 13,000 acres of pears, and 7,000 acres of cherries. There is as more than 200,000 acres
of lesser treated crops. whesat and afalfa. An even greater acreage is likely to be treated with
chlorpyrifos in the migration corridor, especialy in Y akima County. The use of chlorpyrifos may
affect the Upper Columbia River Spring-Run Chinook ESU in its spawning and rearing areas, and
quite possibly in the Columbia River migratory corridor above the SnakeRiver.

(10) Central Valley Fall/Late Fall-run Chinook Salmon ESU (proposed for listing)

The Central Valley Fall/Lae Fall-run chinook salmon ESU was proposed for listing in 1998
(63FR11482-11520, March 9, 1998). The Nationa Marine Figheries Service concluded at that
time that “chinook salmon in this ESU are not presently in danger of extinction but are likely to
become endangered in the foreseeable future.” In a later reassesament (64FR50394-50415,
September 16, 1999), NM FS dated that the populations had increased in dbundance, and this
ESU is not likely to become endangered in the foreseeable future. Critical habitat is still under
development.

Hydrolog ¢ units and upstream barriers within this ESU are the San Pablo Bay (upstream barrier —
San Pablo Reservoir), San Francisco Bay, Coyote (upstream barrier — Calaveras Reservoir),
Suisun Bay, San Joaquin Delta, Middle San Joaguin-Lower Merced- Lower Stanidlaus (upstream
barrier — Crocker Diversion La Grange), Lower CalaverasMormon Slough (upstream barier —
New Hogan), Lower Consumnes-Lower M okelumne (upstream barrier — Camanche Dam), Upper
Consumnes, Lower Sacramento, Lower American (upstream barrier — Nimbus Dam), Upper
Coon-Upper Auburn, Lower Bear (upstream barrier — Camp Far West Dam), Lower Feather
(upstream barrier — Oroville Dam), Lower Y uba (upstream barrier — Englebright Dam), Lower
Butte, Sacramento-Stone Corral, Upper Butte, Sacramento-L ower Thomes (upstream barrier —
Black Butte Dam), Mill-Big Chico, Upper Elder-Upper Thomes, Cottonwood Headwaters, L ower
Cottonwood, Sacrament-Lower Cow-Lower Clear (upstream barrier — Keswick Dam Shada),
Upper Cow-Battle (upgream barrier — Whiskeytown Dam), and Sacramento-Upper Clear.

These areas are in the counties of Shasta, Trinity, Tehama, Glenn, Butte, Colusa, Sutter, Y uba,

Y olo, Placer, El Dorado, Amador, Sacramento, Solano, Napa, Marin, Sonoma, San Francisco,
San Mateo, Santa Clara, Alameda Contra Coda, San Joagquin, Calaveras Stanislaus, and Merced.
As with the other Central Valey ESUs, we have omitted San Mateo and Santa Clara counties
from the usage analyss because they are south of the Oakland Bay Bridge. There is no Ciritical
Habitat FR Notice on this, but there isnothing we have seen tha suggests this would be different
from the other Centra Valey ESUs.

Table 47 contains usage information for the California counties supporting the Central
Valley Fall/Late Fall-run chinook salmon ESU.
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Table 47. Use of chlorpyrifos in counties with the Central Valley Fall/Late Fall-run chinook

salmon ESU.

County Crop Usage (pounds) Acres treated

Alameda structurd (termiteg 877
other 3

Amador walnut 263 132
other 51

Butte afafa 342 645
almond 3886 2,529
orange 113 97
peach 211 142
prune 269 205
structurd (termitey 203
walnut 18536 10,019
other 105

Calaveras walnut 260 155
other 12

Colusa afafa 613 1,189
almond 974 696
cotton 2880 3,373
walnut 1543 834
other 120

Contra Costa asparagus 133 133
landscape maintenance 349
structurd (termitey 12663
other 100

El Dorado structurd (termiteg 2062
other 38
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County Crop Usage (pounds) Acres treated

Glenn afafa 1548 2,796
almond 3754 2327
cotton 951 1,029
orange 233 110
sunflower 146 279
walnut 6488 3,771
other 96

Marin structurd (termiteg 288
other 52

Merced afalfa 8022 14503
amond 21396 15,623
asparagus 223 224
chinese cabbage 138 132
corn 2964 3,020
cotton 8916 9,167
fig 2684 1,350
orange 1044 541
structurd (termite 5846
Sweet potato 4868 2457
walnut 4365 2481
other 402

Napa structurd (termite 187
other 21

Placer structurd (termitey 17713
landscape maintenance 109
other 32
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County Crop Usage (pounds) Acres treated

Sacramento afafa 1632 2,325
aple 326 162
corn 180 181
landscape maintenance 1420
nursery 104
pear 696 348
structurd (termiteg 24720
walnut 181 119
other 46

San Francisco other 40

San Joaquin afalfa 5650 11,422
almond 5890 3,265
aple 661 538
asparagus 2263 2,311
corn 3179 2,348
nursery 139
pear 146 73
structurd (termiteg 13690
walnut 18506 10,482
other 309

Shasta mint 249 189
turf/sod 324 320
walnut 352 175
other 122

Solano afafa 1710 2,974
almond 506 287
grass, seed 705 231
sorghunvmilo 238 355
structurd (termiteg 2816
sunflower 172 133
walnut 2768 1514
other 148
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County Crop Usage (pounds) Acres treated
Sonoma aple 1380 1,408
landscape maintenance 615
structurd (termiteg 1252
other 83
Stanidaus alfafa 5199 10,136
almond 36984 20,605
animal premises 452
aople 1528 872
citrus 741 100
corn 3595 3,102
structurd (termitey 9504
Sweet potato 671 325
walnut 23188 12878
other 238

Sutter afalfa 547 1143
bean, dried 981
cabbage 104 133
peach 610 376
walnut 16541 8,806
structurd (termite 254
other 330

Tehama alfaffa 553 863
almond 2704 1422
prune 107 160
walnut 7,847 4514
other 23

Trinity other 2
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County Crop Usage (pounds) Acres treated

Yoo afafa 7657 14996
almond 267 157
cotton 699 751
nursery 759
pear 143 96
sorghunvmilo 260 330
structurd (termiteg 972
walnut 5005 2869
other 148

Y uba peach 160 80
pear 268 162
prune 540 285
sructura (termites) 676
walnut 6022 3075

There isconsiderableuse of chlorpyrifos on orchardson a broad scale in the area supporting the
proposed Central Valley Fall/Late Fall Run Chinook Sdmon ESU. OPP is conferring with NMFS
and concludes that the high use may affect this ESU even with the considerable mitigations
provided by DPR’s bulletins.

(c) Coho Salmon

Coho salmon, Oncorhynchus kisutch, were higorically disributed throughout the North Pacific
Ocean from central Californiato Point Hope, AK, through the Aleutian Idlands into Asia
Historically, thisspecies probably inhabited most coagdal greams in Washington, Oregon, and
central and northern California. Some populations may once have migrated hundreds of miles
inland to spawn in tributaries of the upper Columbia River in Washington and the Snake River in
[daho.

Coho saimon generdly exhibit a rdativdy simple, 3-year life cyde. Adults typicaly begin ther
freshwater spawning migration in the late summer and fall, spawn by mid-winter, then die.
Southern populations ae somewhat laer and spend much less time in the river prior to spawning
than do northern coho. Homing fiddlity in coho salmon is generally strong; however their small
tributary habitats experience reldively frequent, temporary blockages, and there are a number of
examples in which coho salmon have rapidly recolonized vacant habitat that had only recently
become accessible to anadromous fish.
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After spavningin late fall and early winter, eggsincubate in reddsfor 1.5 to 4 months, depending
upon the temperatur e, before hatching as devins. Following yolk sac absorption, adevinsemerge
and begin actively feeding as fry. Juveniles rear in fresh water for up to 15 months, then migrate to
the ocean as “smolts’ in the spring Coho salmon typically spend two growing seasons in the ocean
bef ore retur ning to their natal sream. They are most frequently recovered from ocean watersin
the vicinity of their spawning streams, with aminority being recovered at adjacent coastal aress,
decreasing in number with digance from the natal streams However, those coho released from
Puget Sound, Hood Canal, and the Strait of Juan de Fuca are caught at high levelsin Puget
Sound, an area not entered by coho salmon from other areas

(1) Central California Coast Coho Salmon ESU

The Central California Coast Coho Salmon ESU includes all coho naturally reproduced in streams
between Punta Gorda, Humboldt County, CA and San Lorenzo River, Santa Cruz County, CA,
inclusive. This ESU was proposed in 1995 (60FR38011-38030, July 25, 1995) and listed as
threatened, with criticd habitat designated, on May 5, 1999 (64FR24049-24062). Critica habitat
consists of accessible reaches along the coast, including Arroyo Corte Madera Del Presdio and
Corte M adera Creek, tributaries to San Francisco Bay.

Hydrolog ¢ units within the boundariesof thisESU are: San Lorenzo-Soquel (upstream barrier -
Newell Dam), San Francisco Coastal South, San Pablo Bay (upstream barrier — Phoenix Dam-
Phoenix Lake), Tomales-Drake Bays (upstream barriers - Peters Dam-Kent Lake; Seeger Dam-
Nicasio Resavoir), Bodega Bay, Russian (upstream barriers - Warm orings dam-L ake Sonoma;
Coyote Dam-Lake Mendocino), GuaaaSalmon, and Big-Navarro-Garcia. California counties
included are Santa Cruz, San Mateo, Marin, Napa, Sonoma, and M endocino. San Francisco
County lieswithin the north-south boundaries of this ESU, but was not named in the Crtitical
Habitat FR Natice, presumably because there are no coho salmon sreamsin the county; it is
excluded.

Table 48 contains usage information for the Califor nia counties supporting the Central Cdif ornia
coad coho salmon ESU.

Table 48. Use of chlorpyrifos in counties with the Central Califormia Coast coho ESU.

County Crop Usage (pounds) Acres treated

Santa Cruz aople 1255 818
broccoli 168 130
brussel sprout 3224 3516
cauliflower 201 198
other 502

San Mateo brussel sprout 1816 2257
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structurd (termiteg 542
other 90
Marin structurd (termiteg 288
other 52
Sonoma aple 1380 1408
landscape maintenance 615
structurd (termiteg 1252
other 83
Mendocino aople 225 112
pear 2195 1867
structurd (termitey 349
other 23
Napa structurd (termitey 187
other 21

Chlorpyrifos use is low to moderate in the countieswhere this ESU is found. With the substantia
mitigation provided by DPR’s county bulletins | conclude that chlorpyrifos may affect, but is not
likely to adversely affect the Central Califomia Coast coho salmon ESU.

(2) Southern Oregon/Northern California Coast Coho Salmon ESU

The Southern Oregon/Northern California coastal coho salmon ESU was proposed as threatened
in 1995 (60FR38011-38030, July 25, 1995) and listed on May 6, 1997 (62FR24588-24609).
Critical hebitat was proposed later that year (62FR62741-62751, November 25, 1997) and findly
designated on May 5, 1999 (64FR24049-24062) to encompass accessble reachesof all rivers
(induding estuarine areas and tributaries) between the Mattole River in Cdiforniaand the Elk
River in Oregon, inclusive.

The Southern Oregon/Northern California Coast coho salmon ESU occurs between Punta Gorda,
Humboldt County, Cdiforniaand Cagpe Blanco, Curry County, Oregon. Major basinswith this
salmon ESU are the Rogue, Klamath, Trinity, and E€l river bagns, while the EIk River, Oregon,
and the Smith and Mad Rivers, and Redwood Crek, California are smdler basins within the
range. Hydrologic units and the upsream barriersare Matole, South Fork Ed, Lower Ed, Middle
Fork Edl, Upper Edl (upstream barrier - Scott Dam-L ake Pillsbury), Mad-Redwood, Smith, South
Fork Trinity, Trinity (upstream barrier - Lewiston Dam-Lewigon Reservoir), Salmon, Lower
Klamath, Scott, Shasta (upstream barrier - Dwinnell Dam-Dwinnell Reservoir), Upper Klamath
(upstream barrier - Irongate Dam-Irongate Reservoir), Chetco, Illinois (upstream barrier - Selmac
Dam-Lake Selmac), Lower Rogue, Applegate (upstream barrier — Applegate Dam-Applegae
Reservoir), Middle Rogue (upgream barrier - Emigrant Leke Dam-Emigrant Lake), Upper Rogue
(upstream barriers - Agate Lake Dam-Agate L ake; Fish Lake Dam-Fish Lake; Willow Lake Dam-
Willow Lake; Lost Creek Dam-Lost Creek Resavoir), and Sixes. Related countiesare Humbol dt,
Mendocino, Trinity, Glenn, Lake, Del Norte, and Siskiyou in California and Curry, Jackson,
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Josephine, Klamath, and Douglas in Oregon. The habitat in Glenn and Lake Counties, CA is
within the Mendocino National Forest, and that in Douglas County, OR is entirely within the
Rogue River and Umpgqua National Foreds, where chlorpyrifos would not be usad; therefore,
Glenn, L ake, and D ouglas Counties were excluded from this analysis.

Note: We previoudy included Klamath County, OR in this ESU, but have now omitted it because
it appears to be entirely above various named upgream barriers. Agan wewill submit more
detailsin aseparatetrangmittal to NMFS.

The reportable chlorpyrifos usage in the California counties supporting the Southern
Oregon/Northern California coastal coho salmon ESU is shown in Table 49. Table 50 shows the
acreage where chlorpyrifos may be used on orchard crops in the Oregon countieswhere the
Southern Oregon/Northern California coastal coho salmon ESU occurs. In Table 50, if thereis no
acreage given for a specific crop, thismeansthat there are too few growers in the area for USDA
to make the data available.

Table 49. Use of chlorpyrifos in California counties with the Southern Oregon/Northern
California coastal coho salmon ESU.

County Crop Usage (pounds) Acres treated
Del Norte other 49
Humbol dt other 20
Mendocino aople 225 112
pear 2,195 1867
sructura (termites) 349
other 23
Siskiyou afalfa 335 671
other
88
Trinity other
2
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Table 50. Crops on which chlorpyrifos can be used in Oregon counties containing habitat
for the Southerm Oregon/Northern California Coastal coho salmon ESU.

State County Crops and acreage planted Acres Totd acreage

OR | Curry broccoli, apples (27), cherries (4), grapes, 638 1041557
pears (3), plums & prunes (6), strawberries
(1), cranberries (581), Chrigmas trees (16)°

OR | Jackson wheat (1,294), grass seed (315), dfdfa 16213 1782633
(3,954), snap beans, broccoli (1), cabbage,
carrots (1), dry onions (40), apples (360),
apricots (10), cherries (27), grapes (400),
nectarines (14), peaches (198), pears (9,387),
plums& prunes (15), filberts walnuts(27),
strawbatries(18), Christmas trees(113)?,
nursery aops (39)

OR | Josephine wheat (18), alfalfa (1,1,43), snap beans (1), 2026 1,049,308
broccaoli (2), cabbage (1), carrots (4),
cauliflowe (1), dry onions(1), apples(181),
cherries (9), grapes(355), peaches (29),
pears, plums & prunes(1), walnuts (18),
strawberries(3), Christmas trees(238)? ,
nursery aops (21)

a The Agricultural census only provides acreage for cut Christmas trees; to account for uncut trees that may be treated, we
have multiplied the cut tree acreage by 7 up to the maximum acreage for “other nursery crops” (whch ircludes uncut
Christmas trees) in the cersus.

Chlorpyrifos use is fairly low in the California counties where this ESU is found, but there is pear
use of concem, sincepears areavery highly treated crop. In Oregon, there isonly asmall amount
of acreage, 9,000 acres of pears and less than 1,000 acres of apples, where chlorpyrifosis likely to
be usad inthereproductive and growth areas of thisESU. With the DPR bulleting, there will
probably be no effect, but it appears that our conclusion should be for thewhole ESU. On the
basis of orchard use in Oregon, | conclude that the use of chlorpyrifos may affed the Southern
Oregon/northern Califarnia Coho Salmon ESU.

(3) Oregon Coast coho salmon ESU

The Oregon coad coho salmon ESU was first proposed for listing as threatened in 1995
(60FR38011-38030, July 25, 1995), and listed several years later (63FR42587-42591, August 10,
1998). Criticd habitat was proposed in 1999 (64FR24998-25007, May 10, 1999) and designated
on February 16, 2000 (65FR7764-7787).

This ESU includes coastal populations of coho salmon from Cape Blanco, Curry County, Oregon
to the Columbia River. Spawning is spread over many basns, large and small, with higher
numbers further south wherethe coastal lake systams (e.g., the Tenmile, Tahkenitch, and Siltcoos
basins) and the Coos and Coquille Rivers have been particularly productive Critical Habitat
includes all accessible reaches in the coastal hydrologc reaches Necanicum, Nehalem, Wilson-
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Trask-Nestucca (upstream barrier - McGuire Dam), Siletz-Y aquina, Alsea, Siudaw, Siltcoos,
North Umpqua (upstream barriers - Cooper Creek Dam, Soda Springs Dam), South Umpgua
(upstream barrier - Ben Irving Dam, Galesville Dam, Win Walker Reservoir), Umpqua, Coos
(upstream barrier - Lower Pony Creek Dam), Coquille, Sixes. Relaed Oregon countiesare
Douglas, Lane, Coos, Curry, Benton, Lincoln, Polk, Tillamook, Y amhill, Washington, Columbia,
and Clatsop. However, the portionsof Y amhill, Washington, and Columbia countiesthat are
within the ESU are primarily mountainous forested areas where chlorpyrifos cannot be used, and
were excluded from this analysis. Benton and Polk countiesare primarily part of the Willamette
River watershed, but the small parts that may drain into the Pacific Ocean do include agricultura
areas, and theref ore they are included in the andysis.

Table 51 show the acreage where chlorpyrifos can be used for Oregon counties where the Oregon
coas coho salmon ESU occurs. Inthistable, if thereis no acreage given for aspecific crop, this
means that there are too few growersin the area for USDA to make the data available.

Table 51. Crops on which chlorpyrifos can be used in counties containing habitat for the
Oregon Coast coho salmon ESU.

State County Crops and acreage planted Acres Totd acreage

OR | Benton whest (4,338), grass seed, dfaffa (570), snap | 15, 779 | 432,961
beans (3,080), broccoli, Christmas trees
(5822)?, dry onions (3), apples (62), cherries
(18), grapes (242), peaches (8), peas (7),
plums & prunes (5), filberts (493), walnuts
(23), strawberries (17), mint (2,925), nursery

crops (149)

OR | Clatsop afalfa, apples cranberries (32), Christmas 104 529,482
trees (72)

OR | Coos wheat, alfafa, apples (28), apricots, cherries | 1582 1,024,346

(11), grapes (12), nectarines (1), peaches (1),
pears (4), plums & prunes(3), filberts (1),
walnuts (1) cranberies(1,499), nursery crops
(21)

OR | Curry broccoli, apples (27), cherries (4), grapes, 638 1,041,557
pears (3), plums & prunes (6), strawberries
(1), cranberries (581), Chrigmas trees (16)*

OR | Douglas wheat (123), grass sed (2,361), afafa 7401 3,223,576
(1,984), snap beans (19), brocooli (3),
cabbage (4), carrots, cauliflower, apples
(148), apricots (1), cherries (64), grapes
(581), nectarines, peaches(53), pears (105),
plums & prunes (305), filberts (55), walnuts
(171), strawberries (24), Christmas trees
(1,279)%, nursery crops(121)
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State County Crops and acreage planted Acres Totd acreage

OR |Lane wheat (2,651), gress seed (32,433), dfafa 51206 2,914,656
(876), snap beans (1,796), broccoali (5),
cabbage (11), carrots (270), cauliflower (4),
dry onions (3), apples (174), cherries (249),
grapes(631), nectarines (2), peaches (54),
pears (51), plums & prunes (34), filberts
(3,677), walnuts (105), strawberries (74),
mint (5,350), Christmastrees (2,431)%,
nursery aops (325)

OR | Lincaln afafa, snap beans (1), broccoli (1), apples 102 626,976

(22), grapes (1), pears (1), plums & prunes,
Christmas trees (76)*

OR | Polk wheat (9,741), grass seed (52,375), dfaffa 76770 474,296
(774), snap beans (598), broccoli, cabbage,
carrots, apples (157), apricots, cherries
(1,888), grapes (1,123), peaches (51), pears
(63), plums & prunes (595), filberts (2,394),
walnuts (33), other nuts strawberries (22),
mint (2,448), Christmastrees (4,508)*

OR | Tillamook nursery aops (11) 11 705,417

a. The Agricultural census only provides acreage for cut C hristmas trees; to account for uncut trees that may be treated, we
have multiplied the cut tree acreage by 7 up to the maximum acreage for “other nursery crops” (whch irncludes uncut
Christmas trees) in the cersus.

There is amoderate amount of acreage in counties containing this ESU. However, the vast
majority is actually in the Willamette River watershed rather than the waerdhed of coadal streans.
In analyses of previous pesticides, we have made a no effect determination for a similar set of uses
and thisESU. However, chlorpyrifos exhibits considerable toxicity, along with potentid indirect
effects. Whileitisnot asignificant risk, thereis sufficient uncertainty and no existing protective
meadures that | conclude tha chlorpyrifosmay affed the Oregon Coast Coho Salmon ESU.

(d) Chum Salmon

Chum salmon, Oncorhynchus keta, have the wideg natural geographic and spawning didribution
of any Pacific sdmonid, primarily because itsrange extends farther along the shores of the Arctic
Ocean. Chum salmon have been documented to spawn from Asia around the rim of the North
Pacific Ocean to Monterey Bay in central California. Presently, major soawning populdionsare
found only as far south as Tillamook Bay on the northern Oregon coast.

Most chum sdmon maure between 3 and 5 years of age usually 4 years, with younge fish bang
more predominant in southern parts of their range. Chum salmon usualy spawn in coastal aress,
typically within 100 km of the ocean where they do not have surmount river blockages and falls.
However, in the Skagt River, Washington, they migrate & least 170 km. During the spawning
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migration, adult chum salmon enter natal river systemsfrom June to March, depending on
characteristicsof the populaion or geographic locaion. In Washington, a vaiety of seasond runs
are recognized, including summer, fall,and winter populations. Fall-run fish predominae, but
summer runsare found in Hood Canal, the Strat of Juan de Fuca, and in southern Puget Sound,
and two rivers in southern Puge Sound have winter-run fish.

Redds are usually dug in the mainstem or in side channelsof rivers. Juveniles outmigrate to
seawaer almost immediately after anerging from the gravel that covers their redds. This means
that survivd and growth in juvenile chum salmon depend less on freshwater conditionsthan on
favorable estuarine and marine conditions.

(1) Hood Canal Summer-run Chum Salmon ESU

The Hood Cana summer-run chum sailmon ESU was proposed for listing as threatened, and
criticd habitat was proposed, in 1998 (63FR11774-11795, M arch 10, 1998). Thefinal listing was
published a year later (63FR14508-14517, March 25, 1999), and criticd habitat was designated in
2000 (65FR7764-7787).

Critical habitat for the Hood Canal ESU includes Hood Canal, Admirdty Inle, and the strats of
Juan de Fuca, alongwith dl river reachesaccessble to listed chum sailmon draning into Hood
Canal & well asOlympic Peninsularivers between Hood Canal and Dungeness Bay, Washingion.
The hydrologic units are Skokomish (upstream boundary - Cushman Dam), Hood Canal, Puget
Sound, Dungeness-Elwha, in the counties of Mason, Cldlam, Jefferson, Kitsap, Idand, and Grays
Harbor. Grays Harbor County wasexcluded becausethe very small amount of habitat iswithin the
Olympic National Forest.

Streams specifically mentioned, in addition to Hood Canal, in the proposed critical habitat Notice
include Union River, TahuyaRiver, Big Quilcene River, Big Beef Creek, Anderson Creek,
Dewdto River, Snow Creek, Sdmon Creek, Jimmycomdaely Creek, Duckabush * sream,’
Hamma Hamma ' stream,” and Dosewallips ‘ stream.’

Table 52 shows the acreage of cropsin these counties on which chlorpyrifos can be used. Inthis

table, if there isno acreage given for a specific crop, this meansthat there aretoo few growersin
the areafor USDA to make the data available.
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Table 52. Crops on which chlorpyrifos can be used in counties containing habitat for the
Hood Canal summer-run chum salmon ESU.

State  County Crops and acreage planted Acres Totd acreage

WA | Clallam afafa(1,790), carrots, apples (29), cherries | 1876 1,116,900
(12), grapes (4), pears (1), plums & prunes
(1), strawberries(13), nursery aops (27)

WA | Island alfalfa (2,100), apples(18), grapes (14), pears | 2226 133,499
(1), strawberries Christmas trees(79)?,
nursery aops (14)

WA | Jefferson alfalfa, snap beans, apples (5), Christmas 35 1,157,642
trees (13)%, nursery crops(17)
WA | Kitsap dfalfa, snap beans (1), carrots (1), apples 814 253,436

(21), cherries (6), grapes (8), pears (4), plums
& prunes (4), strawberries (7), Christmas
trees (674)°, nursery crops(88)

WA | Mason afalfa (125), snap beans (2), carrots, apples | 2558 615,108
(5), cherries (1), grapes, pears (1), Christmas
trees (2,391)%, nursery crops(33)

a. The Agricultural census only provides acreage for cut Christmas trees; to account for uncut trees that may be treated, we
have multiplied the cut tree acreage by 7 up to the maximum acreage for “other nursery crops” (which ircludes uncut
Christmas trees) in the cersus.

There isalmod no acreage in counties containing this ESU on which chlorpyrifos islikely to be
used. Even most of the lesser treated crops (alfalfa) have low acreage. However, there are over
2000 acres of Christmas trees in Mason County, and 18% of Christmas treesin the Willamette
Valley of Oregon are treated with chlorpyrifos. Without any mitigations, such as would occur with
DPR’s bulleting | must condude tha the use of chlorpyrifos may affed the Hood Canal Summer-
run Chum Salmon ESU.

(2) Columbia River Chum Salmon ESU

The Columbia River chum salmon ESU was proposed for liging as threatened, and critical habitat
was proposed, in 1998 (63FR11774-11795, March 10, 1998). The find listing was published a
year later (63FR14508-14517, March 25, 1999), and criticd habitat wasdesignated in 2000
(65FR7764-7787).

Critical habitat for the Columbia River chum sailmon ESU encompasses all accessible reaches and
adjacent riparian zones of the Columbia River (including estuarine areas and tributaries)
downstream from Bonneville Dam, excluding Oregon tributaries upstream of Milton Creek at river
km 144 near the town of St. Helens. These areas are the hydrologic units of Lower Columbia-
Sandy (upstream barrier - Bonneville Dam), Lewis (upstream barrier — Merlin Dam), Lower
Columbia-Clatskanie, Lower Cowlitz, Lower Columbia, Lower Willamette in the counties of
Clark, Skamania, Cowlitz, Wahkiakum, Pacific, Lewis, Washingon and Multnomah, Clatsop,
Columbia, and Washington, Oregon. Because the ESU extends on the Oregon side only up to
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Milton Creek, and because we cannot see that Milton Creek reaches into Washington County, we
have excluded Washington County from this ESU. Washington County was named in the Critical
Habitat FR Natice. It gppearsthat the Washington County connection with the hydrologic unit is

with the Willamette River which isupstream from Milton Cresk. We solidt NMFS comment.

Table 53 shows the cropping information for Oregon and Washingion counties wherethe
Columbia River chum samon ESU occurs. Inthistable, if thereis no acreage given for aspecific
crop, this means that there are too few growers in the area for USDA to make the data available.

Table 53. Crops on which chlorpyrifos can be used in counties containing habitat for the
Columbia River chum salmon ESU.

State County

Crops and acreage planted

Acres

Totd acreage

OR

Clatop

afalfa, apples cranberries (32), Christmas
trees (72

104

529,482

OR

Columbia

corn (48), wheat, afalfa (421), apples(39),
cherries (7), grapes(6), peaches, peas (12),
plums& prunes (2), filberts walnuts(11),
other nuts, strawberries (6), Christmas trees
(1,239)%

1791

420,332

OR

Multnomah

wheat (1,688), grass seed, alfalfa (389),
broccoli (29), cabbage (459), carrots,
cauliflower (55), turnips, apples (51), cherries
(8), grapes (28), peaches (36), peas (25),
plums & prunes (3), wanuts (2), other nuts,
strawbatries(171), Christmas trees(273)?,
nursery aops (2609)

5826

278,570

WA

Clark

grassseed, alfalfa (836), snap beans (2),
cabbage apples(33), cherries, grapes(32),
peaches (46), pears (75), plums & prunes
(10), filberts (87), walnuts (51), strawberries
(162), mint, Christmastrees (679)7, nursery
crops (122)

2135

401,850

WA

Cowlitz

wheat (293), afalfa (105), snap beans (1),
carrots, apples (14), cherries (2), grapes,
pears (3), filberts(1), walnuts (5),
strawbatries Christmas trees(128)?, nursery
crops (54)

606

728,781

WA

Lewis

wheat (1,104), dfafa(937), snap beans,
apples(77), cherries (10), grapes(4), pears
(8), plums & prunes (3), filberts (25), walnuts
(4), other nuts (14), strawberries, Christmas
trees (7,323)°

9509

1,540,991
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State County Crops and acreage planted Acres Totd acreage

WA | Padfic dfalfa (110), apples, cheries, grapes, 1515 623,722
cranberries (1312), Chrigmas trees (93)*

WA | Skamania afalfa (164), apples (75), grapes pears (477), | 720 1,337,179
other nuts (4)

WA | Wahkiakum | alfalfa 0 169125

a. The Agricultural census only provides acreage for cut C hristmas trees; to account for uncut trees that may be treated, we
have multiplied the cut tree acreage by 7 up to the maximum acreage for “other nursery crops” (whch includes uncut
Christmas trees) in the cersus.

There isvery little crop acreage (about 2,000 acres of orchards scattered among nine counties) in
counties containing this ESU. Even the Christmastrees are largely upstream enough considering
the very limited spawning and rearing habitat for this ESU that dissipation and dilution would be
sufficient for me to conclude that chlorpyrifos will have no effect on the Lower Columbia River
Chum Salmon ESU.

(e) Sockeye Salmon

Sockeye salmon, Oncorhynchus nerka, are the third most abundant species of Pacific saimon,
after pink and chum salmon. Sockeye salmon exhibit awide variety of life history patterns that
refled varying dgoendency on the fresh waer environment. The vag majority of sodkeye salmon
typicdly spavnin inlet or outlet tributaries of lakes or dong the shordine of lakes, where their
distribution and abundance is closely related to the location of rivers that provide accessto the
lakes. Some sockeye, known as kokanee, are non-anadromous and have been observed on the
spawning groundstogether with their anadromous counteparts. Some sockeye, particularly the
more northern populations spawn in maingem rivers. Growth is influenced by competition, food
supply, water temperature, thermal stratification, and other factors, with lake residence time
usually increasing the farther north a nursery lake islocated. In Washingion and British Columbia,
lake residence is normally 1 or 2 years Incubation, fry emergence, spawning, and adult lake entry
often involve intricate pattens of adult and juvenile migration and orientation not seen in other
Oncorhynchus Species.

Upon emergence from the substrate, lake-type sockeye salmon juveniles move either downstream
or upstream to rearing lakes, where the juveniles rear for 1 to 3 years prior to migrating to sea.
Smolt migration typicaly occurs beginning in late April and extending through early July.

Once in the ocean, sockeye saimon feed on copepods, euphausiids, amphipods, crustacean larvee,
fish larvae, quid, and pteropods They will spend from 1 to 4 years in the ocean before returning
to freshwater to spawn. Adult sockeye salmon home precisely to their natal stream or lake. River-
and sea-type sockeye sdmon have higher straying rates within river systems than lake-type sockeye
salmon.
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(1) Ozette Lake Sockeye Salmon ESU

The Ozette L ake sockeye salmon ESU was proposed for liging, along with proposed critical
habita, in 1998 (63FR11750-11771, March 10, 1998). It was listed as threaened on March 25,
1999 (64FR14528-14536), and critical habitat was dedgnaed on February 16, 2000 (65FR7764-
7787). This ESU spawns in Lake Ozette, Clallam County, Washington, as well asin its outlet
stream and the tributaries to the lake. It has the amallest distribution of any listed Pacific salmon.

While Lake Ozette itself is part of Olympic National Park, its tributaries extend outside park
boundaries, much of which is private land. Thereis limited agriculture in the whole of Clallam
County. Table 54 shows the acreage within this county for crops in which chlorpyrifos can be
used.

Table 54. Crops on which chlorpyrifos can be used in counties containing habitat for the
Ozette Lake sockeye salmon ESU.

State  County Crops and acreage planted Acres  Totd acreage

WA | Cldlam afalfa (1,790), carrots, apples (29), cherries | 1876 1116900
(12), grapes (4), pears (1), plums & prunes
(1), strawberries(13), nursery aops (27)

Alfafanether is grown to any extent in the tributaries to Ozette Lake nor isit treated with
chlorpyrifos. There is effectively no acreage of any crop along the Ozette tributaries.* | conclude
that Chlompyrifos will have no effed on the Ozette L ake sockeye saimon ESU.

(2) Snake River Sockeye Salmon ESU

The Snake River sockeye sdlmon was the first salmon ESU in the Pecific Northwest to be listed. It
was proposed and listed in 1991 (56FR14055-14066, April 5, 1991 & 56FR58619-58624,
November 20, 1991). Criticd habitat wasproposed in 1992 (57FR57051-57056, December 2,
1992) and designated a year later (58FR68543-68554, December 28, 1993) to include river
reaches of the mainstem Columbia River, Snake River, and Salmon River from its confluence with
the outlet of Stanley Lake down stream, along with AlturasLake Creek, Valley Creek, and
Stanley, Redfish, Ydlow Belly, Pettit, and Alturaslakes (including their inlet and outlet creeks).

Spawning and rearing habitats are considered to be all of the above-named lakes and creeks even
though at the time of the critical habitat Notice, spawning only still occurred in Redfish Lake.
These habitats arein Custer and Blane countiesin Idaho. However, the habitat area for the
salmon ishigh devation areas in a Nationd Wilderness area and Naional Forest. Chlorpyrifos
cannot be usad on such a site, and thereforethere will be no exposure in the spawning and rearing
habitat. Considering that the migratory corridorsare larger rivers any exposure during migration
should bewell below levels of concern.

* Personal communication, Curtis Beus, County Extension Agent, Clallam County, WA. April 1,2003
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Table 55 shows the acreage of cropsin counties containing habitat for this ESU. T able 56 shows
the acreage in countiescontaining the migratory corridors for this ESU. If there is no acreage gven
for a specific crop, this meansthat thereare too few growers in the area for USDA to make the
data available.

Table 55. Crops on which chlorpyrifos can be used in counties containing habitat for the

Snake River sockeye ESU.
State  County Crops and acreage planted Acres  Totd acreage
ID Blaine wheat (2,837), dfalfa (17,425), nursery crops | 20290 1692735
(28)
ID Custer wheat (645), alfalfa (24,467) 25,112 | 3152382
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Table 56. Crops on which chlorpyrifos can be used in counties in the migration corridor of
the Snake River sockeye ESU.

State  County

Crops and acreage planted

Acres

Totd acreage

ID

Idaho

wheat (62,283), grass seed, afalfa (20,266),
apples (6), cherries (2), grapes (1), peaches,
pears (2), plums & prunes (2), filberts,
Christmas trees (20)*

82582

5430522

Lemhi

afafa (28,143), apples (6), apricots, cherries
(9), peaches (3), pears (2)

28163

2921172

ID

Lewis

wheat (64,367), grass seed, adfalfa (3,885)

68252

306601

ID

Nez Perce

corn, wheat (89,990), grass seed (5,739),
afalfa (6,262), apples(9), apricots(1),
cherries (4), peaches(22)

102,027

543434

OR

Clatsop

afalfa, apples cranberries (32), Christmas
trees (72)°

104

529482

OR

Columbia

corn (48), wheat, afalfa (421), apples(39),
cherries (7), grapes(6), peaches, peas (12),
plums& prunes (2), filberts walnuts(11),
other nuts, strawberries (6), Christmas trees
(1,239)°

1791

420332

OR

Gilliam

wheat (95,584), dfalfa (2,450)

98034

770,664

OR

Hood River

wheat, alfalfa (443), broccoli, apples(2,592),
cherries (1,081), grapes(63), peaches (13),
pears (11,788), Christmastrees (178)*

16158

334,328

OR

Morrow

corn (9,276), wheat (167,070), sugarbests,
grassseed (1,113), alfalfa (22,180), dry
onions (1,284), apples

200923

1301021

OR

Multnomah

wheat (1,688), grass seed, alfalfa (389),
broccoli (29), cabbage (459), carrots,
cauliflower (55), turnips, apples (51), cherries
(8), grapes (28), peaches (36), peas (25),
plums & prunes (3), wanuts (2), other nuts,
strawbaries(171), Christmes trees(273)7,
nursery aops (2609)

5826

278,570

OR

Sherman

wheat (99,837), dfalfa (230)

100067

526911

OR

Umatilla

corn (6,901), wheat (263,624), grass seed
(10,064), afalfa (24,013), asparagus (1,093),
snap beans (587), dry onions (3,914), apples
(3,927), apricots (14), cherries (349), grapes
(163), nectarines, peaches(7), pears (4),
plums& prunes (365), strawberries (9), mint

315034

2057809

OR

Wasco

wheat (63,369), grass seed (169), afdfa
(7,239), apples (463), apricots (32), cherries

79149

1523958

WA

Asotin

wheat (21,110), grass seed (1,136), afalfa

23964

406,983
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State  County

Crops and acreage planted

Acres

Totd acreage

WA

Benton

corn, wheat (130,981), sugarbeets (4,284),
grassseed, adfalfa (13,241), asparagus
(1,638), dry onions(3,398), apples (18,425),
apricots (174), cherries (3,219), grapes
(15,929), nectarines (106), peaches(149),
pears (472), plums & prunes (180), walnuts
(41), mint, nursary crops (161)

192398

1,089,993

WA

Clark

grassseed, afafa (836), snap beans (2),
cabbage apples(33), cherries, grapes(32),
peaches (46), pears (75), plums & prunes
(20), filberts (87), walnuts (51), strawberries
(162), mint, Christmastrees (679)%, nursery
crops (122)

2135

401,850

WA

Columbia

corn (51), wheat (77,511), grass sed (253),
afafa(1,780), apples

79595

556,034

WA

Cowlitz

wheat (293), afalfa (105), snap beans (1),
carrots, apples (14), cherries (2), grapes,
pears (3), filberts(1), walnuts (5),
strawberies Christmas trees(128)? nursery
crops (54)

606

728,781

WA

Franklin

corn (11,337), wheat (109, 627), sunflower
(698), sugarbedts, grass seed, affalfa
(70,943), asparagus(8,610), snap beans
(236), carrots (3,574), dry onions (4,074),
apples (9,000), apricots (68), cherries
(2,165), grapes (2,813), nectaines(129),
peaches (262), pears (156), plums & prunes
(43), walnuts, strawberries(17), mint (1,586)

225338

794,999

WA

Garfidd

wheat (71,689), grass seed (2,830), afalfa
(802)

75321

454,744

WA

Klickitat

wheat (40,401), grass seed, dfalfa (28,434),
cabbage, apples (516), apricots (18), cherries
(457), grapes (419), peaches (199), peas
(923), plums & prunes (1), walnuts

71368

1,198,385

WA

Padific

dfadfa(110), apples, cherries, grapes,
cranberries (1,312), Chrigmas trees (93)?

1515

623,722

WA

Skamania

afalfa (164), apples (75), grapes pears (477),
other nuts (4)

720

1,337,179

WA

Wahkiakum

afalfa

169,125
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State County Crops and acreage planted Acres Totd acreage
WA | WdlaWadla | corn (6,539), wheat (232,419), grass seed 268344 | 813,108
(8,233), alfdfa (11,787), asparagus (1,414),
snap beans(250), cabbage (6), carrots, dry
onions (2,172), radishes, apples (5,222),
cherries (280), grapes plums & prunes (22)
WA | Whitman corn (101), wheat (478,098), grass seed 501696 | 1,382,006
(4,251), dfdfa(6,644), apples (19), cherries,
pears (2), mint (12,577), Christmas trees(4)*
a. The Agricultural census only provides acreage for cut Christmas trees; to account for uncut trees that may be treated, we

have multiplied the cut tree acreage by 7 up to the maximum acreage for “other nursery crops” (which ircludes uncut
Christmas trees) in the cersus.

There are no cropsin the spawning and reering habitat for this precarious sockeye ESU. Alfdfa is
alightly treated crop that occursin Blaine and Custer Counties, but it would be grown
downstream. There isasmall potential for chlorpyrifos use alongthe migratory corridorsin Idaho,
and use could be fairly extensive in Washington and perhgps Oregon. But by the time the young
sockeye, the most sensttive life stagein al likelihood (if it is like other salmonids that have been
tested), reaches this area, there will be significant dilution to preclude likdy efects even if there are
treated fieldsnext to the Snake River. | would expect no effed, but because of uncertainty along
the migratory corridors, | am only able to conclude that chlorpyrifos may affect, but isnot likely to
affed the Snake River Sockeye Salmon ESU.

5. Specific conclusions for Pacific salmon and steelhead

1. No use of chlorpyrifosis expected in the criticd habitat of the Ozette Lake Sockeye Salmon
ESU. Thereisveay limited use quite upgream from the Lower Columbia Chum Sdmon ESU,
and dissipation and dilution should be more than sufficient to avoid any harm. There will be no
effect of chlorpyrifoson these two ESUs.

2. Thereislimited use of chlorpyrifosin the upper middlie and northern coastd aress of
Cdifornia, and protection isafforded by DPR’s county bulletins. Chlorpyrifos may affect, but is
not likely to adversdy &f fect the Califor nia Coastd Chinook Salmon ESU, the Central Cdif ornia
Coho Salmon ESU, the Northern Cdlif ornia Coasta Steelhead ESU, and the Central Cdifornia
Coastal Steelhead ESU.

3. There are no existing protections for the Snake River Sockeye Salmon ESU, but there will be
no exposure in its spawning and reaing areasin the vianity of Redfish, Stanley, and other |a&kes
There is aremote possibility that some exposure could occur during the migration of this species,
but it should be discountable. Chlorpyrifos may aff ect, but is not likely to adversdy affect this
ESU.

4. Thereis moderate to high use of chlorpyrifosin the Central Valley and southern coastal areas
of Cdifornia. Although it is expected that DPR’ s county bulletins will mitigate most of therisk,
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there is still a reasonable potential that some exposure and harm could ocaur or that the food
sources could be impaired. Chlorpyrifosmay affed the Centrd Vdley Springrun chinook ESU,
the proposed Centrd Vdley fdl/lae fdl run Chinook ESU, the Sacramento River winter run ESU,
the Central Valley Cdlifornia Steelhead, the Southern California Steelhead, and the South-Central
California Steglhead.

5. Thereisvery high potential chlorpyrifos use and no current protection measures in placefor
the Upper Columbia Chinook salmon ESU, the Snake River spring/summer run Chinook Salmon
ESU, the Snake River fall run Chinook salmon ESU, the Snake River Basn Steelhead ESU, the
Upper Columbia River Stedhead ESU, and the Midd e Columbia River Sted head ESU.
Chlorpyrifos may affect these ESUs.

6. Thereis potential for moderate to high use of chlorpyrifos in areas occupied by the Upper
Willamette River Chinook Salmon ESU, the Lower Columbia River Chinook Salmon ESU, the
Upper Willamete River Stedhead ESU, and the lowea Columbia River Steelhead ESU. There are
no existing protective measures. Chlorpyrifos may affect these ESUs.

7. The Southern Oregon/Northern California Coastal Coho Salmon ESU would probably not be
affected in California Counties as aresult of protective measures in DPR’ s county bulletins. But

there is higher potential use and no protective measuresfor the Oregon population. Chlorpyrifos
may affed this ESU.

8. Thereislow to moderate potential use of chlorpyrifos in the area of the Puget Sound Chinook
Salmon ESU. There areno protective messures. Effeds, if any, would be low but not
discountable because of uncertanty on locations of chlorpyrifos use and salmon runs.
Chlorpyrifos may affect thisESU.

9. Thereisraher low potential use of chlorpyrifos in areas ocaupied by the Oregon Coast Coho
Salmon ESU and the Hood Canal Chum Salmon Summer Run ESU, but the potential for effects
cannot be discounted given that there are no current protective measures. Chlorpyrifos may affect
these ESUs.

Table 57. Summary conclusions on specific ESUs of salmon and steelhead for chlorpyrifos.

Species ESU finding

Chinook Salmon Upper Columbia may affect
Chinook Salmon Snake River spring/summer-run may affect
Chinook Salmon Snake River fall-run may affect
Chinook Salmon Upper Willamette may affect
Chinook Salmon Lower Columbia may affect
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Chinook Salmon

Puget Sound

may affect

Chinook Salmon

Cadlifornia Coastd

may affect, but not likely to

adversely affect

Chinook Salmon Central Valley spring-run may affect

Chinook Salmon Sacramento River winter-run may affect

Chinook Salmon Central Valley fall/late fall run may affect

(proposed for liging)
Coho samon Oregon Coast may affect
Coho samon Southern Oregon/Northern may affect
Cdlifornia Coast

Coho samon Centra Cdlifornia may affect, but not likely to
adversely affect

Chum salmon Hood Canal summer-run may affect, but not likely to
adversely affect

Chum samon Columbia River no effect

Sockeye salmon Ozette L ake no effect

Sockeye salmon Snake River may affect, but not likely to
adversely affect

Steelhead Shake River Badn may affect

Steelhead Upper Columbia River may affect

Steelhead Middle ColumbiaRiver may affect

Steelhead Lower Columbia River may affect

Steelhead Upper Willamette River may affect

Steelhead Northern Cdifornia may affect, but not likely to
adversely affect

Steelhead Central Cdlifornia Coast may affect, but not likely to
adversely affect

Steelhead South-Centrd Cdifornia may affect

Steelhead Southern Cdifornia may affect

Steelhead Central Vdley, Cdifornia may affect
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